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PROCEEDINCS OF THE FOURTH ANNUAL 


advance all branches of applied chemistry, than tho 
2000 names now upon its register. Since the last 
Annual Meeting at Newcastle, 3-15 new members 
have been elected, nnd 00 have been removed by 
various causes. Tito Council has to regret tho death 
of 1-1 members, of whom tho following demand 
special mention:—Dr. August Voeleker, so well 
known for his important contributions to tho 
chemistry of agriculture ; Sidney Gilchrist Thomas, 
whose name is identified with tho basic process of 
steel-making; G. W. Wigncr, founder nnd president 
of the Society of Public Analysts; Dr. Adrian 
Blaikie, Inspector of Alkali Works for the Tyne 
District ; nnd Geo. II. Herbert, an enthusiastic sup¬ 
porter of tho Society from tho outset, nnd one of tho 
principal merchants of Tyneside. 

Two new sections liavo been established this year— 
one at Nottingham, under the chairmanship of 
Professor Clowes ; nnd one for tho West of England 
and South Wales, over which Professor Jinmsny, of 
Bristol, lias been elected to preside. Tho papers and 
discussions during tho past session liavo readied a 
total of seventy-one, to which Birmingham lms con¬ 
tributed three, Glasgow fifteen, Liverpool six, London 
seventeen, Manchester thirteen, Newcastle sixteen, 
and Nottingham one. Tito Bristol and South Wales 
Section is only just formed. It has not yet held any 
meetings, 

Tito Council lms felt it desirable that every 
endeavour .should bo made to keep the Journal from 
becoming unnecessarily voluminous, both for tho 
sake or the readers and from motives of economy. A 
sub-committee has been accordingly formed which 
lias power to reduce shorthand notes of discussions, 
and it will also bo within tho province of this sub¬ 
committee to induce the authors of papers to mako 
these papers as concise ns possible boforo they are 
printed in the Journal. In line, all communications 
for tlio Journal will bosubmitted to this committee in 
MS.; nnd in viow of this arrangement the Council 
would,under exceptional circumstances, permit papers 
other than those read boforo tho Sections, to nppenr 
in tho Journal under the head of “Communications.” 
fn September last fivo numbers (February to Juno 
inclusive) of tho first volume were reprinted, at a 
cost of i‘128, in responso to n generally expressed 
wish. To this extra expense, and to tho general cost 
of tlie Journal, must bo ascribed ft ilclicit as between 
receipts and expenditure in 1881 of £W7, as will ho 
seen from tho Treasurer’s roport. There will lie no 
reprinting this year ; and a substantial incrcnse in 
the number of members leads tho Council to hope 
that there will bo a small surplus. 

At the end of lust year the Executive Council of 
tho International Inventions Exhibition invited tho 


GENERAL MEETING, 

Held at the City Guilds of London Centred Institute 
South Kensington, on Tuesday, July 7th, ISSu. ’ 

Du. W. H. Pkukix, F.R.S., took the chair at eleven 
o’clock, and was supported by Mr. E. K. Musprntt 
(President olect), Mr. Walter Weldon. F.R.S ■ Mr 
.). C. Stevenson, M.P.; Sir Frederick Abel, C.B., 
D.C.L., F.R.S., nnd by representatives of tho lending 
chemical firms throughout the United Kingdotm 
Tho minutes of tho last Annual Meeting, held iii 
Nuwenstlo-upoii-Tyne, were read and confirmed. 

Tho SucitKTABY read tho following Roport of the 
Council:— 

RETORT OF THE COUNCIL 

Four years liavo passed sinco the inaugural meeting 
of tho Society of Chomica! Industry, nnd it is not 
possible to bring forward a hotter proof of tho success 
which lias attondod tho Socioty in its oiforts to 


Society to assist in preparing a representative exhibit 
showing tho progress of applied chemistry during tho 
last quarter of a century. A committee was formed 
witli Mr. Ludwig /Monti as honornry secretary, nnd 
members wero invited to contribute. Twonty-sovon 
responded favourably to the invitation, and n fitio 
collection of chemical products nnd models, tho result 
of their liberality, now forms tho Society’s collective 
exhibit. 

Soon afterwards, at the itislanco of Sir Frederick 
Abel, tho Executive Council of tho Exhibition 
courteously resolved to grant season tickets to tho 
Society’s members at half-price, nnd under tho terms 
of this arrangement 150 season tickets liavo been 
sold. 

in conclusion, tho Council would urge members to 
uso their best ondcavours to induce all those who nro 
ongnged in industrial chomistry, or whoso business 
involves chemical engineering, to join tiio Socioty. Tito 
Council places rclianco upon the usefulness of tho 
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work already done, and trusts that during the ensuing 
year the influence of the Society may bo extended. 

On the motion of Mr. Walter Weldon, seconded 
by Mr. E. K. Muspratt, it was resolved “That tho 
Report of the Council now rend be adopted.” 

The Treasurer read his Financial Statement for 
the year ending December 31st, 1884, a copy of which 
is appended. 


that until the last Quarter of a century no radical 
changes should have been introduced into tho manu¬ 
facture and modes of applying this, the first known 
practically useful explosive agent." It appears to me 
that this is more or less true of all the older industries, 
which resulted simply from experiment and observa¬ 
tion without any other basis to work from. They 
have had long histories in which little progress has 
been made, but of late years, owing to our advanced 


SOCIETY OE CHEMICAL INDUSTRY.—TREASURER’S STATEMENT, DECEMBER 31st, 1SS1. 


Ur. £ s. (1. 
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Ditto In Treasurer's hands, ditto .... 12 12 0 
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Sales. £3G1 2 0 

Less Publishers' Com¬ 
mission . 53 17 10 

- 307 I 2 

- 189 9 2 


£3,177 18 S 


Cr. 

Dy Journnl Expenses:— 
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Editorial . 113 10 1 


£ 8. d. 


Reprinting Volnmo I... 

Printing Sundries. 

Sectional Expenses:— 
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Liverpool Section. 

JlnncncBtcr Section. 

Dirminghnm Section . 

Ginsttow Section. 

London Section . 
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128 0 0 
125 19 1 


57 13 
11 0 

51 G 

52 8 


Secretary's Salary... 

Honorarium voted to Secretary for extra work 

in 1883 . 

Honorarium voted to Edward Hughes for nssia- 
tanco rendered to lion. Treasurer iu 1SS3 — 

Oflleo Furniture. 

Ollieo Expenses:— 

Kent. £77 G 3 

Fires, Cleaning. Attendance, cte. 10 l 5 
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Stationery. 
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1 II 
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Treasurer's Petty Cosh :— 

Stationery. £0 12 

Currlngo of Parcels, cte. 0 t’> 

Postage . 11 12 

J,uw Charges . 0 G 

Fire Insurance Premium . 0 2 


0 


Cash on Deposit (3Isl December, 1SS1)£G00.0 

Iialaucu at liiink. ditto.£170 5 0 

1,csh Amount owing to Secre¬ 
tary, ditto . 1 G G 

- 171 18 0 


220 1 1 
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25 0 0 


21 0 0 
9 8 0 


89 I 11 
28 15 0 
8 13 
1 1 It 
1 G 0 


33 II G 


12 19 G 
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Wo have compared (he above Statement with tho receipts, counterfoils, vouchers niul hooks of the Asso¬ 
ciation, and certify it as correct. 

14th February, 1SS5. THE0130LD, BltOS. & MIALL, F.C.A. 


Messrs. .1, I’oitntxs, London, and George Ward, 
Leeds, wove appointed scrutators of the voting 
papers, which wore then handed in, anil the President 
declared tho ballot closed. 

The President then delivered the followiug 
address: — 

the president’s address. 

Taking n precedent from some of tlioso who have 
occupied this chair before mo, 1 have selected for my 
few romarks to-day tho subject in relation to Technical 
Chemistry, with which 1 have boon personally con¬ 
nected—namely, the colouring matters produced from 
coal-tar products, with some of tho lessons its 
development appears to mo to teach us iu connection 
with industrial choinistry. Sir Frederick Abel, iu his 
address iu 1883, whon speaking of tho history of gun¬ 
powder, said that “ It is otto of tho most remarkable 
features connected with tho history of gunpowdor, 


and rapidly increasing scientific knowledge, they are 
undergoing great, and in many cases radical changes. 

Tho coal-tnr colour industry stands in a very 
diil'erent position to our older ones. It has a slmrply- 
delined origin, and a very short history dating back 
only to 185(5, and it is not yet 29 years since the date 
of tho first patent. It is an industry which 1ms been 
founded on scientific discovery, and has developed 
sido by sido with it, being in fact a most important 
handmaid to research, which in its turn hns repaid it 
by new discoveries. At tbo (lute of its introduction 
very little was known of tho chemistry of colouring 
matters; they wore always found difheult bodies to 
investigate, and when produced iu reactions wore 
generally regarded as secondary products, and overy 
endeavour was liindo to got rid of them so that tho 
other products associated with them might bo 
oxamined : but now, owing to the very extended 
study which hns boon tmulo of those bodies, on 
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account of this industry, and the relationships which 
have been found to exist between the colour of the 
compounds and the chemical constitution, it is 
possible with more or less certainty to predict the 
colour a compound will have before it is produced, 
and the means which can be used to modify it. 

It will bo impossible for me to give you but a very 
brief sketch of the history of this industry in the 
time at my disposal ; anything like a complete account 
would fill volumes. On account of this I shall not 
be able to refer except casually to the coal-tar 
industry itself, the development of which is nearly 
entirely due to the one under consideration. Nor 
can I give a consecutive account of the coal-tar 
colours themselves, because the discovery of new 
series of colouring matters, and the progress of old 
ones, necessarily produce overlapping as it were, and 
renders such a course difficult ana confusing. I 
therefore propose to take them according to the 
groups we now know them to belong to. I will 
therefore commence with that which contains the first 
colouring matter connected with this industry— i.e., 
the mauveine and sajranine group of compounds. 

As I already mentioned, the coal-tar colour industry 
dates from 180G, the discovery of the aniline purple 
or mauve dye being made during the Easter vacation 
of that year, and the patent for its production taken 
out on the 2Gth of the following August. From the 
accounts I have already given elsewhere, I have 
mentioned how the discovery of this colouring matter 
was made during the prosecution of scientific research, 
which had for its object the artificial production of 
quinine, a subject which of late has very much 
occupied the attention of chemists, though it has not 
ns yet been accomplished. 

When commencing this industry, which was looked 
upon by many with considerable doubt as to its 
practicability, the difficulties encountered wore vory 
numerous on account of its unique character, but 
•few of the processes having their representatives in 
otherindustrics, the products wercalso very valuable, so 
that great care had to bo employed with them. More¬ 
over, the success of the product tinctorially had not 
been proved on the large scale, so that it was necessary 
sary to proceed tentatively and not launch out too 
rapidly. 

Aniline, as is well known, was at this period a rare 
body, originally obtained from indigo by Unverdorben 
in 1820 ; for its production from benzene we aro 
first indebted to the discovery of nitrobenzene in 
1834 by Mitscherlich, and then to Zinin, who found 
that this substance when submitted to certain reducing j 
agents produced a base which was eventually identi¬ 
fied as aniline. It was not long before the date of ] 
this industry that a method of producing this base I 
from nitrobenzene, with greater ease than by the j 
process of Zinin, was discovered: and it is to j 
Bdchamp wo are indebted for this, who found 
that the reduction might be easily accomplished by ! 
means of iron filings and acetic acid. Ibid this 
discovery not been made, aniline could not liavo been 
produced sulliciently cheap to be used for the pro¬ 
duction of colouring matters. And it is interesting 
to note that this process of Bdchamp, slightly 
modified, is the ono used to-day for the production 
not only . of this base, but its homologues and 
analogous compounds. 

It was not long beforo the difficulties of producing 
nitrobenzene wero to a great oxtent overcome. Messrs. 
Simpson, Mnulo it Nicholson also began to experi¬ 
ment on the production of nitrobenzene, and after a 
time woro able to produco it at a sufficiently low cost 
toboablcto supply us with part of our rcriuiromcnts. 

I mention this in passing because it was the starting 
point of the history of tlio connection of this linn 


with artificial production of colouring matter, which 
they carried on so successfully afterwards. 

After the mauve was discovered it was necessary to 
teach dyers how to use it. Being an organic bnsc, it is 
opposite in properties to the vegetable colouring 
matter, and therefore the ordinary methods of appli¬ 
cation were not generally useful, and much time had 
to he spent in dychouses and printworks in the early 
days of this product in reference to this subject, and 
at that time the question of fastness to light, soap, 
and bleaching liquor was much insisted on. Fortu¬ 
nately for the future of the coal-tar colour industry, 
although the mauve would not resist blenching liquor 
well, it proved to be a very fast colour—the fastest 
purple yet produced, I believe—and thus its introduc¬ 
tion became rapid. After this tho love of brilliancy 
of colour which it had induced caused less attention 
to be given to the subject of fastness. I quite think 
that had this, the first coal-tar colouring matter, 
yielded colours as fugitive as sonic which have since 
been used, this industry would probably have 
been, to say the least, much delayed in its progress ; 
so that it will be seen the mauve had to bear nil the 
burdens of the difficulties incident on the inaugura¬ 
tion of this industry, the future products being freo 
from these impediments. The importance of this 
colouring matter after its success was established was 
quickly recognised in France, and its manufacture 
commenced there. This soon resulted in its importa¬ 
tion into this country irrespective of patent rights. 
As, however, the foreign manufacturer employed 
responsible agents in this country, the law was 
without difficulty put into operation successfully— 
unfortunately, however, only to teach Continental 
manufacturers tho lesson not to employ responsible 
agents in this country any longer, but, by means of 
correspondence or travellers to deal directly with the 
consumers, and this muilus operandi (practically, 
though perhaps not theoretically) enabled them to 
ignore the existence of patents, and import their pro¬ 
ducts freely into this country. On this point I shall 
have to speak again further on. The mauve was first 
employed in silk dyeing in London, Messrs. Thomas 
Keith it Sons, of Bethnal Green, being the first to 
iiso it. The second application wns calico printing, 
Messrs, .fames Black it Co., of Glasgow, being tho 
first to employ it largely for this purpose. It after¬ 
wards was extended to other trades. 

With reference to the chemical history of this dye, 
although it had been submitted to analysis very soon 
after its discovery, its formula, or rather tho formula 
of its principal constituent “ mauveine,” was not 
established until some time nfter it had become a 
commercial product, and was prepared in a crystalline 
condition. It was then shown to have the composi¬ 
tion CEjIloiN, (IVoc. J{. 8. xiii. 170). 

It was found to bo a very powerful base, decompo¬ 
sing ammonia salts with evolution of ammonia, and 
combining with carbonic ncid to form a carbonate. Its 
ordinary salts are produced by its combination with 
ono molecule of a mono-basic acid, its hydrochloride 
having tho formula C.j 7 H i . 1 N. l IICi. 

In concentrated sulphuric acid mauveine dissolves 
with a dirty green colour, changing to blue on slight 
dilution, and back to purple when thoroughly diluted ; 
this is a distinctive reaction of this class of colouring 
matters. Further researches have shown (J. Chan. 
Soc. xxxv. 717-732) that in tho ordinary commercial 
product, besides mauveine, tliero are two otlior com¬ 
pounds, ono possessing a redder slrndo of colour, tlio 
otlior being remarkable for its great solubility in 
alcohol. This latter from analysis appears to havo 
the formula 0 . j4 1I» 0 N 4 . 

The first product, oriiinuyqino, is ovidontly a deriva¬ 
tive of paratoluidino and aniline. Tho second of ortho- 
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toluidino and aniline, and the third of pure aniline. 
This lins been called pseudo-mailveine. It might 
perhaps be better called pheno-innuveinc. 

When boiled with aniline mauveinc yields an indigo- 
bluo product, difficultly soluble in alcohol. This 
change takes place without formation of ammonia, 
and shows how different mauveinc is in its character 
to rosaniline. 

Ilu.nge found that aniline, when treated with dilute 
chloride of lime, yielded a blue or violet coloured 
solution, which soon underwent change. Some ex¬ 
periments on this, made in 1808 (./. Cltem. Sac. xxii. 
25-27), showed that the product which 1 named 
“Hunge’s blue," was a peculiar compound, tho salt of 
an organic base, which itself dissolved in alcohol 
with n reddish brown colour, the salts being blue. It 
is quite different from mauveinc, and of no practical 
value ; but what is interesting is that when exposed 
to heat, as by boiling a solution of one of its salts, it 
decomposes with formation of mauveinc. 

A beautiful colouring matter was obtnined from 
mauveinc by treating it with ethyl iodide. It gives 
shades of colour of a very red purple tint, and it was 
therefore called dahlia. It was mostly used in calico 
delaine and other kinds of printing, but being 
costly, the production was never very large. This 
substance is a mono-ethyl derivative of lnauveine. 
and all attempts to further ethylate this compound 
have proved fruitless.. In properties it appears to be 
more like an ammonium.compound than a displace¬ 
ment product. 

Sa/ranincs. 

In tho preparation of mauveinc, a colouring matter 
was.obtained from the liquors, from which it was 
precipitated, yielding beautiful crimson red shades 
of colour on silk. The amount produced in this was 
so small, however, that wo were not able to intro¬ 
duce it as a dye. Rut it was found that it could bo 
produced by the oxidation of tho mauve dye itself, 
and was then manufactured under the name of 
“aniline pink,” but afterwards “safranine.” This 
substance is evidently closely related to mauveinc, as 
it.gives tho characteristic reaction with sulphuric 
acid l have already referred to. 

Tho preparation of this from the mauve dye was 
too costly to allow of its being brought into general 
uso. However, new processes huvo been since 
discovered, by which this or other colouring matters 
of its class can be produced cheaply. 

The first of tlicso processes consisted in passing 
nitrous acid into commercial aniline, heating the 
mixture with arsenic acid, and then extracting the 
colouring matter produced. Hofmann examined 
this, and showed that it had the formula C.., ll.. n N. 
(/At. vi. 520, 1872). 

Tho examination of tho product which was obtained 
by oxidising tho mauve dye, t found to have 
the composition, 0 2u 11, „ N, (J. C’fiem. Sue. xxxv. 781 ), 
results which correspond with analyses published by 
Halo and Schorlemmer (./. Client. Hoc. xxxv. 082) 
obtnined from tho examination of a similar product. 
This substnuco, I also found, was associated with that 
examined by Hofmann in a product prepared by 
Messrs. Cluinon it Co., of Lyons. 

Methods of a moro synthetical nature have since 
then been discovered. O. Witt found that safranine 
could bo obtained from ortlionzotoluono and hydro¬ 
chloride of toluouo at 150-200" (/At. 10, 87-1, 1877). 
He then found that by oxidising a mixture of <mu 
part of pnrnphcnylonodininino, and two parts of 
aniline, on tho application of heat a safraniuo could 
bo obtained which has tho formula, <J |H H, n N.„ mid 
which is called phonosnfrnnino. 

Tho formation of this colouring matter by this and 


other processes has been studied by Nictzki (Ber. 10, 
4G4). llo finds that the aniline in the reaction, in 
which paraphonylcnediamino takes part, may bo sub¬ 
stituted by other primary monamines, or a mixture 
of theso with dimethyluniline, and thus a large 
number of these dyes can be obtained 

Phenosafranine is now produced very largely, and 
in a pure crystallised condition, and is a very useful 
dyeing agent. 

If wo assume that all tho safranines are strictly 
homologous compounds, tho formula that Nietzki 
gives for phenosafranine would make the formula of 
that examined by Hofmann, and that examined by 
myself and Dale and Schorlemmer, to be incorrect, 
and that they should contain two hydrogens more 
than are assigned to them. This I cannot think is 
possible from all the analytical results wo obtained. 

Tho constitution of mauveinc has not yet been 
established, and I hnvo still experiments on this 
subject in hand. This may also bo said of safranine, 
I think, although Nietzki lias proposed a formula for 
it, in which nitrogen occupies a. similar position 
to the methane-carbon in the rosanilino series. 

Trip/ieni/lmel/iane Deri valives. 

Wo must now go back again to the early days of 
this, industry to consider the next class of compounds 
—viz., Iriplicnylmctliauo derivatives. 

The industrial success of tho mnuvo dye caused 
aniline to become a vory favourite body to experi¬ 
ment with, and tho result was that in 1859 the dis¬ 
covery of that important colouring matter first known 
ns fuchsine or mngonta took place. Hofmann had 
observed in his experiments on the action of carbon 
tetrachloride on aniline in 1858, the formation of a 
red colouring matter, which consisted of this substanco 
ns a secondary product of tho reaction, but it was M. 
Vcrguin who first discovered a process for the trans¬ 
formation of aniline into a red colouring matter of 
tinctorial value. The discovery of this compound 
marks a most important fresh departure in the history 
of coal-tar colours. As I mentioned, tho mnuvo lmd 
paved the way for future colouring matters, and this 
now substance, which could bo applied to fabrics by 
the same methods as the mauve, was most eagerly 
sought nfter owing to the brilliancy of its colour, and 
probably its manufacture was one of tho most suc¬ 
cessful financially of all tho anilino colours. 

HP Vorguin’s process, which consisted in treating 
commercial anilino with tin tetrachloride, was soon 
superseded by hotter processes. Tho number of 
patents taken out for tho production of this dvo was 
very large, and all imaginable products wero claimed 
as capable of producing it from aniline. Tho two 
most important, however, were thoso in which mer¬ 
cury nitrate and arsenic acid wero used. The first of 
these processes, with which I had somo experience, 
required much caro to rcguluto the reaction and 
prevent deflagration. Tho next process with arsenic 
acid, known ns Mcdlock’s, was by far the best, and 
was omployed very extensively until tho last few years, 
tho use of nitrobenzono ns tho oxidising agent being 
now mostly used in the place of arsenic acid. 

Tho manufacture of magenta, which at this poriod 
was often called roseino, was carried on chiefly in this 
country by .Messrs. Simpson, .Maulo it Nicholson, 
by tho arsenic acid procoss. Mr. E. C. Nicholson and 
Hr. A. 1’. 1‘rico, of this firm, worked out tho procoss 
with great success, and wero the first to produco this 
colouring matter in a pure .state. Tho beautiful dis¬ 
play of tho crystallised acetate, shown at tho Exhibi¬ 
tion of 1802, illustrated this fully. 

It was with products supplied by Mr. Nicholson 
that Dr. Hofmann mado his first researches on this 
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colouring matter. He changed its name from roseine 
to rosaniline, and found that the base, when in com¬ 
bination with acids, had the formula C- 0 UiuNn. 

The important observation of Nicholson, and the 
critical experiments of Hofmann, on the necessity of 
using, not pure aniline, but a mixture of aniline and 
toluidino for the production of this substance, was 
made about this period.* _ . 

The next important step in this industry was the 
use of rosaniline itself as a soureo of new colouring 
matters. For this we arc indebted to the experiments 
of two French chemists—viz., MM. Girard and 
Dclaire, who discovered that rosaniline salts, when 
heated with aniline, gave violet and bine colouring 
matters, which they called Violet Im/ierial and Bleu 
dc Li/on. It is, however, to Mr. Nicholson that the 
credit of producing these bodies, in a practically pure 
state, belongs. This especially refers to the blue, the 
product known ns opal blue, used by Dr. Hofmann 
in his investigations on the subject, being of great 
purity. Dr. Hofmann showed that these products 
were phenylated rosa'nilines. as is now well known, 
ammonia being given off in the reaction. And I may 
mention in passing that the manufacture of these 
blues is now carried on to such ft largo extent that 
the ammonia produced in this reaction is collected for 
the production of its sulphate or other salt. 

One of the difficulties in the way of the new blue 
was its insolubility in wator. Mr. Nicholson, how¬ 
ever (in 1802), probably thinking of the method used 
to render indigo soluble, experimented upon the action 
of sulphuric acid on this compound, and he found 
that it was possible to obtain sulphonic acids from 
it. One of these, the sodium salt of which is known 
ns “Nicholson's’ or “alkali blue," is the monosul- 
phonic acid, which is itself insoluble in water, but 
forms solublo salts, which can be applied to the goods, 
and then decomposed by acids. This compound has 
lmd much to do with the successful introduction of 
this colouring matter. The other product known as 
soluble blue is tlio sodium salt of Irisulpbonic acid. 

In the early part of 1804 the Hofmann violets were 
introduced. _ These, ns is well known, are the ethyl¬ 
ated rosanilincs produced by ncting upon rosaniline 
with othyliodidc. These colouring matters arc more 
brilliant, though much more fugitive than mauvcinc; 
but by this time the desire for permanency was giving 
way very much to that of brilliancy; and these colour¬ 
ing mattors were quickly taken up by dyors and 
calico printers. 

About this time some colouring matters derived 
from phenol were introduced, and which, curiously, 
are found to belong to the class of substances now 
under consideration. These were brought forward by 
Messrs. Giiinon, Mamas it Bonnet, of Lyons. The 
first product was aurin, prepared from phenol by 
means of oxalic and sulphuric ncid (Kolbc and 
Schmitt’s process). The next was peoninc , obtained 
by acting upon aurin with ammonia. The third was 
aniline, prepared by heating aurin with anilino. 
’Ibis last was a bluo dye, which has since been shown 
to consist cliiolly of tnphcnylrosaniline. 

Purple and violet derivatives wero also obtained 
from rosaniline by a process of my own, in which 
brominated turpentine was employed. These wero 
known as Britannia violets , anil wero much used. 

Other coloured derivatives wero also discovered; 
for example, by tho action of aldehyde and sulphuric 
ncid, a blue product was obtained, which, when 
treated with sodium hyposulphite or sulphuretted 


* In my original patent It was shown tliaL colouring nmllcrtt 
coulil be olilutneil, mil only from nnllliiu. bill ulao from tolulillnu 
xylmlnu ami cumldinu—tliuao buses, us usunlly prewired at 
that duto from the hydrocarbons obtained by fractioning 
coal-tar naphtha, not being pure, but mixtures. 


hydrogen water, yielded the well-known aldehyde 

yreen. 

On examining tho action of acctylchlorido on. 
Britannia violet, I obtained a peculiar green, which 
was used principally by calico printers, and very con¬ 
siderable quantities of acetylcliloride were prepared 
for this purpose. The process was not published. 
This green was of a bluo shade, and was obtained in 
a crystallised condition in combination with picric 
acid. The crystals had a golden metallic rcliection. 

Soon after this it was noticed that a green com¬ 
pound was produced in the preparation of the 
Hofmann violets, though generally only in small 
quantities. It was afterwards found that by making 
rosaniline react with an excess of methyl iodide 
that it could bo produced practically. It was called 
iodine yreen : but tho product now manufactured is 
a chloride. This colouring matter gave good candle¬ 
light greens. One of its peculiarities is that when 
heated it is converted into violet methyl-rosanilinc, 
with loss of methyl-chloride. 

A now method of producing rosaniline violet was 
proposed by Lautlqand patented by MM. Porricrnml 
Chappat, in June, 1800. The process consisted in 
taking aniline, in which hydrogen had been replaced 
by an alcohol radical, and oxidising this instead of 
lirst preparing rosaniline, and then replacing the 
hydrogen iti the colouring matter by the radical. 
The product proposed for this purpose was mcthyl- 
ftiiilino. 

Owing to the improved method of methylating 
aniline, which, I believe, was first proposed by- 
Messrs. Girard and Dclairc {Hull. Chan. Soc. [2], vii. 
300), tin’s process has become a very important one, 
and large quantities of dimethyl-aniline arc now used, 
the oxidation being effected by copper salts. Tho 
product, according to tho researches of Otto Fischer, 
consists cltielly of pcntamethylpararosanilino. 

The most important advance in tho production of 
green colouring matters of the triiihcnyl-mothano 
series was the discovery of the Benzaldcltyde, Victoria 
or Malachite yreen. 

In 1877, Otto Fischer, whilst investigating the con¬ 
densation products of tertinry aromatic bases {Her. 
x. 102')), obtained by tho action of benzaldchydo on 
dimethyl-aniline in presence of chloride of zinc, a 
colourless base of the formula i 0o ;| ]Ij. ft N 2 , tho salts 
of which, when exposed to the air, rapfdly oxidised to 
a fine blue-green dycstulf, which, ho thought, would 
wove to be of complicated constitution. A little 
ater {Her. xi. 950) ho showed that by treating this 
colourless baso with somo of the ordinary oxidising 
agents, this green could bo more easily produced, 
and that it stood to tho colourless compound in tho 
same way as rosanilino docs to lcucainline. Emil nnd 
Otto Fischer afterwards say (Bcr. xii. 790) that tho 
lirst experiments for the production of this green 
wero mado by tho Biulischo Anilin- und Soda-Fabrik, 
in March, 1878. About this time Oscar D oebner 
( Her. xi. 950) found that a green colouring matter was 
produced by heating benzaldchydo with bonzyl tri¬ 
chloride and zinc chloride. This product has been 
found to bo identical with that of Fischer’s. This 
green colouring matter is now largely mado from 
benzaldchydo, ns this process is found to bo the best. 
A similar compound is also prepared from diethyl- 
nnilino, and is known ns brilliant green. It is n 
beautifully erystnllino body. It is rather curious 
that this produces shades of colour somewhat yellower 
than tho green from dimethyl-aniline, whereas, being 
ofahigher molecular weight, wo should have expected 
it to bo bluer. 

Tho principal difficulty which had to bo contended 
within tho production of tlieso colouring matters was 
the need of a supply of benzaldchydo. Tho usual 
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method of obtaining it from bitter almonds, which 
was the only one in use, was quite out of the question, 
so that other sources had to be looked for. Tlio 
Badische Anilin- und Soda-Fabrik, however, success¬ 
fully overcame this dilliculty. At first they experi¬ 
mented with the process of Lautli and Orimaux, 
which consists in the oxidation of benzyl-chloride, 
with an aqueous solution of lead nitrate; the pro¬ 
duct mado by this process, however, was too dear. 
But they found that the decomposition of bcnzyl idene- 
dichloride, by means of water, ns observed by (labours 
(Ann. Ghem.Supvl. 2, 30(l)and Limprichtfyl nn. Ohcm. 
139, 310) gavo them a means of producing this com¬ 
pound practically, the reaction being as follows 

C„ll ,C11C1 2 +01I 2 - 0,11,. CIIO + 21101. 

This process, which they liavo successfully employed 
sinco March, 1878, consists in the preparation of 
benzylideno dichlorido from pure toluene, and in tlio 
subsequent treatment of this chlorinated body with 
milk of limo, at 100° C. 

I havo stated that tlio group of colouring matters 
under consideration nro called triphcnylmetlmno 
derivatives, and to show how this has been proved to 
bo the case, I must now rofer very briefly to some of 
the theoretical work which lias led to this knowledge, 
'l'lie most important of this refers to rosanilinc. 1 
have already drawn attention to the work of Hof¬ 
mann, which gave us the first knowledge of the com¬ 
position of this colouring matter, and the further 
information that it contained hydrogen, which could 
bo displaced by phenyl and alcohol radicals ; but as 
to the matter of constitution, 1 think the experiments 
of Caro and Wanklyn were the first, ns they showed 
the relation which existed between rosanilino and 
aurino, or rosolic acid, and, in fact, they produced 
rosolie acid from rosanilino ; but it is to the beautiful 
researches of Emil and Otto Fischer that wo are 
indebted for a clear knowledge of the constitution of 
this class of colouring matter. 

But to clear the ground beforo proceeding further, 
1 must remind you that ordinary commercial rosnni- 
Jino, or magenta, prepared from anilinonnd toluidincs, 
is a mixture of colouring matters. This was first 
known by Mr. Nicholson, who found that for the 
production of the finest blues it was necessary to 
purify tlio baso and separate one of these beforo 
phcnylating; but it is only of later years that the 
difference between these bodies lias been carefully 
studied and explained. Tlio base examined by Hof¬ 
mann contained C|., 0 , and is the chief constituent of 
commercial rosanilinc. The other contains Cj,,, and 
is now called pararosanilinc, because it is produced 
from auilino and paratoluidine. Similarly, in com¬ 
mercial auriii, two compounds are found, one 
containing C 2U , now cnllcd rosolic, acid, and one 
containing Cm, now cnllcd nurin; and.these latter 
can bo produced from the corresponding rosnnilincs; 
and Dale and Schorlcmmor havo also shown that 
aurin can bo also converted into pararosanilinc, by 
tlio notion of ammonia (./. Chan. Hoc. xxxii. 121). 

Emil and Otto Fischer, however, by submitting 
the louco compound of commercial rosanilino to the 
dinzo reaction, obtained the hydrocarbon C. J0 I1 ]H , 
and from rosanilino prepared from paratoluidine and 
auilino the hydrocarbon C, t ,lLj 

And this latter hydrocarbon was found to bo iden¬ 
tical with Kokule’s tripheuylmothaiio— 

0,11,^ /0,II, 

0,11,/ >11 

On nitrating this hydrocarbon, tlioy obtained a 


trinitro derivative, which, when reduced, gave tlio 
tri-nmido body, 

NlI 2 C,U 4v /C,1I 4 N1I 2 


NlI 2 0 ,lK /(. 

NII.,C a lI> > 


which is paralcucaniline, and by carefully heating its 
hydrochloride to 150-1G0°, it was converted into parn- 
rosanilinc. 

Also they found that by oxidising trinitrotriphcnyl- 
methano they obtained trinitrotriphenylcarbinol, 
and this when reduced gavo pararosaniliuo direct. 

From these results the constitution of the base is 
evidently— 

NILOJIw /C,II,N1I.. 

MbCJl/ \01I 
Parnrosmillinc. 


Tlio salts—the hydrocklorido, for example—being 
MI 2 C,H 4 \ /C,1I 4 NU.II01 


MI, 0,11 a 
NII.0 S 1I 4 / 


NII.0 S 1L/ 

I’ururosaniUnoliydroclilorulo. 

Similar results were obtained from the hydrocarbon 
from rosanilino ; it is tolyldiphenylmethane :— 

O s II 4 (CH 3 )\ /C fl ll, 


Oll,)\ /U,i 
O 0 ll 5 > \1I 


The rosolic acid and aurin corresponding to tlio 
rosanilincs are constituted in an analogous manner;— 

110C,LK /0,II 4 0 HO 10,II 3 \. /C,II 4 0 

lC I and Oil, ) )0 I 

1100 , 114 / 1100 , 114 / 

Aurin. ItoBolic nclil. 

From theso results we sco tho beautiful relation¬ 
ships of tho various colouring matters of this series 
to each other, and by it obtain information which 
is of practical valuo, as well as theoretical. Tho 
following formnke of a few of theso products further 
illustrate this:— 

IK /II 

Mctlmnc (Marsh Clas) )>C( 

11/ \II 

c,n,\ /C,u, 

Triphcnvlmothnno 

0,11,/' \ll 


I1 : NC,1L\ /C,U,N1I 2 

Leucopararosanilino /Of 

1I.NC c II 4 / MI 

1I = NC,11 4 \ /O.ILNIL 

Pararosanilinc 

ll-XCjH,/ \01I 

Pararosanilinc If 3 NO,lI 4 \ /C,1I 4 NII.I1C1 
NC-L——1 

hydrochlorido 1I 2 N0,II 4 / 

T 7olZ?l j;:""' \ 411 Oo! ‘.)K C.U /C.l Ut-pc.! J.U'Cl 

Iloxnmclhylpara-'l (C1 Ij) 2 NC,IJ 4 \ /0,U 4 N(CU 3 ) 2 C1 

rosanilino V —I_I 

(Mothyl Violet) J (C11,) S NC 4 1L/ 

(OiLfeNOaiiA /c,ir4N(Cir,)-oi 

Mothyl Green —--* 

01(011,),N T 0,1I 4 / 


Pararosanilinc 


Pararosanilinc lf,NO,ll 4 


/O t ir 4 Nir.. 


/C,1I 4 NII.UC1 
>CA-I 


(Aniline Blue )) 

ILoxamclhylpara-'l (C1 Ij)-NC,IJ 4 \ /0,U 4 N(CU 3 ) 2 C1 

rosanilino V —I_I 

(Mothyl Violet) J (CI1 3 ) 2 NC,1I 4 / 


/c,ir 4 N(on 3 ) 4 oi 


Ilonzahlehydo (C11,) 3 N0 4 II 4 ' 
or 

Victoria Clrcon 0,11, 


C,H 4 N T (CII 3 ):C1 
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(C 3 H.) 5 NC,H4\ /C c ILN(C 2 I1 5 ),C1 
Brilliant Green —-—* 

c*h 5 / 

NftSOj 1 
Il(CulIj)N J 

Soluble Blue 

NnSOj 1 
11(C,H 5 )N J 


C»U; 




n it J KnS0 3 
N1C.1I,) 


C.II 4 / 


The offect of displacing hydrogen by hydrocarbon 
radicals in rosaniline is seen to result in the shade of 
colour becoming bluer for each hydrogen displaced— 
the effect of those of high molecular weight, such ns 
plionyl, being to produce the greatest change ; thus 
triphenylrosanilinc is blue, whilst hcxamcthylrosani- 
line is blue-violet, notwithstanding it contains six 
hydrogens displaced. 

After all the displacements possible havo been 
effected, as in hexamethylrosanilme, the result of the 
combination of the products with halogen compounds 
of methyl is very interesting. The particular group to 
which this is attached becomes of the nature of an 
ammonium, and the colour does not become bluer, 
but changes to green— i.e., methyl green,—and this, 
liko other ammonium compounds, when heated, 
dissociates, with loss of the halogen compound of 
methyl, and. then hcxnmcthylrosaniline is repro¬ 
duced. Again, if this ammonium group be substituted 
by phenyl, we also get a green product— i.e., Victoria 
green. 

The structure of some of these bodies has been 
proved by another most beautiful synthetical process, 
which has lately come into use—a process which 
enables us now not only to say that we employ the 
volatile products of the distillation of coal, but also 
the coke itself; as carbonic oxide in combination 
with chlorine, phosgene or carbon oxychloride, is one 
of the important agents used. This substance was 
discovered in 1812 by J. Davy. 

In 1870, W. Michler gave an account of his researches 
on tlio synthesis of aromatic ketones by means of 
phosgene (Her. ix. 710), in which he showed by the 
action of this substance on dimethyhiniline that a 
tctramethylatcd dianiidobcnzophenonc was obtained. 
This substance has, therefore, the constitution— 

N(C1I jhC.lL - CO - C 8 I1,(C1 Ij)..N. 

Tho formation of this product takes place in two 
phases, but I need not enter into that now. 

The first experiments to turn Michlcr’s syntheti¬ 
cally prepared tctramethylatcd dianiidobcnzophenonc 
to practical account were made by Dr. A. Korn, in tho 
works of iiindschcdler, at Basie. Dr. Kern proved 
that an agent liko phosgene might be produced on a 
larger scale, and I 10 invented a process to convert 
Michler’s ketone base into methyl purple. This pro¬ 
cess was derived from tho ketone synthesis of tri- 
phenylniethanc from bcnzhydrol and benzeno, and 
consisted in preparing the tctramethyldiaiuido- 
benzhydrol, and condensing tho latter with dimethyl- 
aniline ; thus the lcuco base of hcxaniotbyirosanilinc 
was obtained, and then oxidised with lead peroxide. 
This process, which was too costly for practical pur¬ 
poses, has been superseded by ono discovered by Dr. 
Caro, who has found that this ketone base can bo 
mado to form condensation products with diinothyl- 
aniline and other products directly, by tho uso of 
phosphorous trichloride—this substance converting 
it first into a chloride, which then reacts on the 
dimothylanilinc, thus— 


N(ClI,) a C,H4-CCl a -C,lI 4 (CII 3 ) J N + N(Cll 3 ) 3 C # II 4 = 

N{CiI 3 ) 3 C,U,\ /C,H t (CII a ) a N,Cl 

)C_I +IIC1 

N(CH a ),C,lI,/ 


And this reaction takes place quantitatively, the body 
being so pure that it readily crystallises from water 
in prisms, like potassium permanganato, only with a 
very much more brilliant lustre. Tlieso contain water 
of crystallisation. The condensation can also be 
effected with phosgene gas. The colouring matter 
obtained by this means is bluer than that obtained 
from dimethylaniline by oxidation, which consists 
chielly of the pentamethyl compound.* 

Diethylene can also be made into a ketone with 
phosgene or carbon oxychloride, and this product 
condensed with diethylanilino yields hoxaethylpara- 
rosanilinc. 

Instead of dimethylaniline, dimethyl-o-naphthyl- 
ainine can be used, and in this case a beautiful bluo 
colouring matter is obtained, and if o-phenylnaph- 
thylamine be employed, the Victoria blue is produced, 
and by varying the reaction in this kind of way a great 
variety of colouring matter can bo synthetically 
prepared. 

With ammonias this ketone condenses to form the 
new yellow colouring matter, auramine, with aniline 
phcnylauraminc. With quinoline it produces a 
green very similar to Victoria or benzaldeuydc green. 
I must not however spend any more time over this 
interesting part of the subject, but may say hero 
again wo have puro scientific research conducted for 
its own sake, bearing fruit. The discovery of W. 
Michler, which remained for seven years a matter of 
theoretical interest, now comes forward as a matter 
of practical value. 

A nthraquinone Scries. 

I must now draw your attention to the important 
class of colouring matter compounds obtained from 
anthracene or anthraqninonc. 

Alizarin and the other colouring matters related to 
it form 011 c of the most important branches of tho 
coal-tar colour industry, and is one of special interest, 
because alizarin was the first instance of the produc¬ 
tion of a natural colouring matter artificially. It 
will bo quite unnecessary for 1110 here to say much 
about the madder root, which was the original source 
of alizarin, and was grown in such enormous quanti¬ 
ties, but now is nearly a thing of tho past; nor will I 
enter into the early chemical history of alizarin, and 
all tho laborious work which was bestowed upon it 
by Dr. Schunck and others. As you nro probably all 
aware, the relationship of aliznrm and its formation 
from the coal-tar hydrocarbon nuthraceno was the 
result of tho labours of Graebe and Liebermanu, tho 
researches which culminated in this being of a purely 
scientific nature. The original process for obtaining 
it has, however, not been found of practical value, but 
a now ono in which sulphuric acid could be used in 
place of bromine was afterwards discovered by Caro, 
Urnobe and Liebermanu in Germany, and by myself 
in this country, apparently simultaneously. A second 
process was also discovered by mo which was worked 
nearly all tho time I was engaged in this industry. 
In this dichloranthraceno was usod instead of nnlhra- 
quinonc, and the product thus obtained yielded 
colours of a brilliancy which it has boon found, evon 
to tho presont time, difficult to match by tho anthra- 
quinono process. 

At tho tiino of tho discovery of artificial alizarin, 
anthracono was not prepared by tho tar distillers, as 
it lmd no application, and very little was known 
about it. It was discovered in 1832 by Dumas and 
Laurent. In 1801-55, when studying undor Dr. 


* Soo Patents, Curo, 4128. Soptomlior, 1883; <850, Mnroli 18, 
1881 ; and 6058, Murch 18,1881. 






July 29,1885.] THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


•133 


Hofmann, I worked with it for some time, but my 
results were never published, because, owing to the 
erroneous formula given for it by Dumas and 
Laurent, which was accepted, my results would not 
(it in ; nevertheless the information obtained after¬ 
wards proved of great value to me, although at the 
time the labour spent appeared to bo lost labour, 
showing the value of research even when not success¬ 
ful. The formula of this hydrocarbon was not estab¬ 
lished until 1802, when it was studied by Dr. Anderson. 
This was only six years before the discovery of 
Graebo and Liebermann, and, had not the formula 


produced from anthracene. The researches which have 
been made on the subject of the conditions under 
which these different colouring matters aro formed, 
have led to the discovery of methods for their separate 
production, so that in artificial alizarin, which name 
commercially embraces all these colouring matters, 
both mixed and separate, wo have more than a simple 
replacer of madder root, and ns these colouring 
matters just referred to can be applied with the samo 
mordants, varieties of styles of work can be pro¬ 
duced by the calico printer and dyer which before 
were unknown. Anthrapnrpurin is, I believe, of ns 


uraene ana Jncoermann, anti, naci not me iormuia were unknown. Antiirapurpurin is, i uciicvc, oi ns 
of anthracene been established before these chemists great importance as alizarin itself, and used with it 
commenced their work, the relationship of alizarin to increases its brilliancy, and alone gives very brilliant 
it would not have been discovered, and up to this day scarlet shades. 

it is possible that this artificial alizarin industry Artificial alizarin was first produced commercially 
would not have been in existence. Researches like this country by my firm at Grcenford Green in 
that of Dr. Anderson I have often heard spoken of iwhen 1 ton was produced ; in 1870,-10 tons were 
slightingly, because they don’t bear much on their llla( i C) ; n T871, 220 tons, and so on increasingly. It 
surface; but who knows what such work may lead was not produced on the Continent until 1871, when, 
to 1 Earnest workers cannot be too much en- according to Gracbc and Liebormann, 12r>-ir>0 tons 
couraged. were made. These weights do not apply to dry 

As anthraccno was not a commercial product, it C0 | 0U1 . but to paste 
was necessary to experiment on its production before j cal ’ 1110t g O illt o any lengthened account of the cl.em- 
nlizann could bo manufactured and not only on the jst of Ul ;° i, ullIs tr/herc ; its development, however, 
best methods of getting it, but also to get a lough j , )nce theoretical investigations,in some 

idea of how much could be produced because unless , ' bc faill t0 have f orest nlled it. For ex¬ 

ilic hydrocarbon could be obtained in large quantities, , t f I0 o]( i mctliods of working, more antlira- 

artificial alizarin could not compete with madder. In j 1 •• v --i;.;—.. 

our works at Grcenford Green we commenced by : 
distilling pitch ; but afterwards tar distillers were j 
induced to try to separate it from the last runnings 


, .... . introduction of hydroxyl into a body by the fusion of 

of their stills by cooling and then filtering oil the its sulphonic acid with alkali, a monosulphonic acid 
crystalline products which separated out, and m fact d $ ivo a lnono ],ydroxyl compound, and a disul- 
yisits were paid to most of the tar disti lers of the konic b aci(1 n dihytfroxyl compound. Therefore to 
United Kingdom others being corresponded with on )r0(lucc alizarin , which is a dihydroxyl compound, an 
the subject, and tho l csult was that m a short tunc ntl ^}, ra{]n j, lonc disulphonic acid was thought to be tho 
such quantities came in that the distillation of pitch \ hinB to 11K „ ]Jv C v ne rionce this was eradua 


tile suDicctj ana tuo result was tnat in a snort time an thra(iuinonc disulphonic acid was thought to bctlio 
such quantities came in that the distillation of pitch ' thi t „ S e. l5y experience this was gradually 

was abandoned. And although much doubt and • , (l t b ° inco ,. rcct a J„ 0 nosuli.lionic acid being 

unxintv nrcvniled at first as to the nossibilitv of . _ • i _ ^ _ in_• - As__• 


. ...... i tound to be incorrect, a monosumhonic acid being 

anxiety prevailed at first as to the possibility of u|rcd to p r0(luco alizarin, a disulplionic giving 
getting a suflicicnt supply of tins raw material two or an {, |ra or Havppurpurin, the colouring matter not 
tlirec yeais since, tliei c w cie about 1000 tons of com- being due to the primary but to a secondary reaction, 
lncrcml anthracene (about ,10 per cent.) produced m fls was afterwards shown by research—the mono and 


tlirec years since, there were about 1000 tons of com¬ 
mercial anthracene (about 30 per cent.) produced in 
excess of the requirements, tlie annual production 
in the United Kingdom being estimated at about 
0000 tons 30 per cent., or nearly 2000 tons pure 
anthracene. 

Although the colouring matter obtained from 
anthrnqiiinonc or dicliloranlliraccno was at first 
simply considered as alizarin more or less pure, yet 
on investigating the matter it was soon found that it 
contained other colouring matter. To this J drew 
attention in 1870 (./. Chctii. Hoc. xxiii. M3, footnote), 
and in 1872 gave tho analysis of a product which I 
named antiirapurpurin, followed by a more extended 
account a year afterwards (J. Chan. Hoc. xxv. (Pi!), 
and xxvi. •120). This was called authrupurpurin ; 
becauso it is an anthracene derivative having the 
formula of purpurin, with which it is isomeric. In 
tho latter paper I also roforrud to another colouring 
matter dyeing alumina mordants of an orange colour 
(J. Chan. Hoc. xxvi. -120). It was also shown that 
anthrafluoric acid when fused with alkali gave a 
colouring matter behaving with mordants in tho 
samo way (./. Cliem. Hoc. xxvi. 20), and this lias 
proved to bo tho same body. This latter reaction 
was afterwards moro fully studied by Sclmnck and 


dioxyanthraquinones (the latter known as anthrallavic 
and isoanthrallavic acids) being the first products of 
the reaction, and then undergoing oxidation by the 
caustic alkali employed, yielding the corresponding 
colouring matter, a portion of the products, however, 
being at the same time reduced back to antlira- 
quinone. 

A very important improvement preventing this 
loss by reduction was discovered by J. J. Ivocli, who 
found it might bo avoided by tho use of a smnli 
quantity of potassium chlorate with tho alkali used 
in the fusion. 

The amount of caustic soda used in this industry is 
very large, and at tho lludisclie Anilin- und Soda- 
Fubrik,—and, 1 believe, elsewhere—it is made on tho 
spot; and I must sny tlie cleanly way in which alkali 
is made in the above works contrasts very favourably 
with what I have seen in somo of the alkali works in 
this country. 

Like rosnnilinc, alizarin has now become a mate¬ 
rial for preparing other colouring matters. Of thoso 
there are two in use—viz., liitronliznrin, which gives 
orange-yellow shades with alumina mordants, and 


Roomer, and tho colouring matter produced by it was alizarin blue, a reinarkablo compound prepared from 
shown also to liavo tho formula of |mrpiiriu; they liitronliznrin by treating it with sulphuric acid and 
thoreforo called it lluvopurpuriti (/fir. lx. 078), so that glycerol. This gives shades of colour like indigo, 
tho colouring mat tors formed have proved to be three When first discovered, considerable difficulty was 
in nunibor—alizarin, aiithrapiirpiirin, and llnvopurpu- found in its application on account of its insolubility: 
riu, all of which aro valuable dyes, whereas in madder it has since been found to form a soluble compound 
root there is only alizarin and purpurin, tho latter with sodium bisulphite, and by this means its appli- 
boing of but secondary value. This can now also bo cation lias beeomo much easier. Tho constitution of 
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had more work bestowed upon them than this body, 
so that I must coniine any few remarks to its artificial 
formation. There is one point of interest, however, 
connected with indigo, and that is that it was the 
original source of aniline, this base being discovered in 
tho products of its destructive distillation by Unvcr- 
dorben, in 182G, as already mentioned. 

Notwithstanding tho largo amount of work which 
lias been bestowed upon this colouring matter, its 
constitution has only been lately arrived at, and for 
this, and the methods of its artificial formation, we 
are indobted to tho beautiful and laborious researches 
of llaoyer. The first process for its artificial produc¬ 
tion was patented by Baeyer in March, 1880. Tho 
process consists in preparing orthonitropropiolic acid 
and acting upon it in prcsenco of an alkali, with a 
reducing agent, such as grape sugar, xantliato of 
sodium, etc. 

2[C 0 lI s (NO..)O 2 ]t-n 4 =2CO s + C lc ir i0 N,O,+2II,O. 

This process renders tho application of artificial 
alizarin very easy to calico printing, because the pro¬ 
ducts enn be applied to the fabric and the reaction 
tlion completed, and thus the indigo is formed and 
fixed in the fibre, and this process is in use in somoof 
tho printworks of Mulhouso, where there is a con¬ 
tinued though small demand for orthonitropropiolic 
acid. Other processes have been discovered by 
Baeyer for tho formation of indigo; he has found 
that it can easily be formed from ortlionitrobenzalde- 
liyde by condensation with bodies containing Cil.iCO 
group, such as acetone. 

Hitherto this artificial formation of indigo lias not 
met with much practical success. This does not 
ariso from difficulties in its manufacture, but in its 
cost compared with natural indigo, which is a very 
cheap dyestutl'. 

So far us it has been manufactured, howevor, tho 
possibility of this fins been entirely dependent upon 
scientific research disconnected with its study. To 
preparenitropropiolic acid itis nocessary to begin with 
cinnamic acid as a raw Material. This acid, until 
1877, was only obtained from certain balsams, and 
was a very costly material. It was tlion discovered 
that it could be produced with comparative ease by 
tho action of acetic anhydride and an acctato on 
bciizalduliydcf./oKm. C/iem.Soc.xxxl’428). Caro after¬ 
wards found that this process might bo simplified by 
heating a mixture of beuzylidono diclilondo with 
sodium acetate, and it is by this process that it is 
now prepared. 

The constitution of indigo Baoyer represents as 
follows 

0,11*00 CO-C,lI, 

Jh_A— i_J u 

Sovoral derivatives liavo been niado which aro 
interesting dyes, such as methyl indigo, totrachlor 
indigo, etc. 

A:o Compounds. 

Tho commencement of tho history of tho azo 
colours in an industrial sensohns littlo to do with tho 
theoretical side of tho question, tho early products 
boiug tho oilspring of empirical observations, and in 
no way connected with tho theory of tho diazo com¬ 
pounds! a condition of things very different from that 
now oxisting. Tiino will not allow me to ontor into 
tho beautiful work of Griess, much of which will bo 
found in tho " i’hilosophical Transactions” for 18(1-1. 

Thu first dulinito compound of this class, shown to 
possess dyeing powors, was a substance discovered by 
Prof. Church and myself, known first as nilroso- 
iiaphtlialeno, tlion as nzodiuuphthyldiaiiiinc, but now 
called ainidoazoiiaplitlmleno, This substauco, how¬ 


ever, was of no practical value, bocauso its salts, 
which aro violet, cannot exist except in the presence 
of a certain amount of free acid. This substance lias 
since been found of value in the preparation of the 
Magdala Red. 

The first substance of this class sent into the 
market was the phenylic annloguc of amidoazonaphth- 
alono—viz., amidoazobenzenc, which was discovered by 
Mime. It was introduced by Nicholson, who propared 
it by a process which has not been published. It 
was afterwards patented by Dale and Caro, in 18C3. 
This is a yellow dye. blit did not demand success, 
because of its volatility. It has, however, since 
become useful for tho manufacture of induline. 

The first really successful azo colour was Manchester 
or Bismarck brown (triamidoazobenzene), which is 
produced by tho action of nitrousacid on metadiamido- 
benzeno. 

Tho next important step took place in 187G, by 
the discovery of chrysoidinc, by Caro and Witt. 
Independently, this product is prepared by tho action 
of diazobenzene on metadiamidobenzeno. 

About this timo tho subject began to be worked out 
on a scientific basis, and since then the number 
of diazo dyes produced is marvellous, and it will be 
useless for me to do more than to refer to one or two 
of the most important. About this period also tho 
value of the sulpho group began to be realised, and 
this has greatly added to tho value of these dyes. 

The first use of the sulpho group in relation to azo 
colours was in connection witlinmidoazoiiaphthalone, 
patented by myself in 18G3. 

During tho early history of tho coal-tar colours, 
innumerable experiments wero niado with naphth¬ 
alene derivatives to produeo colouring matters, but no 
results of any value -were obtained ; tho experiments 
wero mostly made with naphtliylnmiiio. Tho first 
colouring matter that was obtained from it that was 
of value was Martins’ yellow a dinitronaphthol. After 
this came the Magdala red, which was not much used. 
Tho principal development of the coal-tnr colours of 
lato years has, however, been in connection with 
diazo reaction. In tlieso reactions naplithol is much 
used, and this product, which a few years ago was 
unknown, is now manufactured by tons by fusing 
naphthalene sulphonic acid with alkali, and is pro¬ 
duced at a fow penco per pound. Most of tho azo 
colours produced from benzene derivatives aro of a 
yellow or brown colour, but, by taken products of a 
higher molecular weight, colours of dillcront shades 
of red are produced. Tho ono which has commanded 
tho greatest success is tho scarlot, first known ns 
Moister’s scarlet, produced by the action of diazoxylono 
chloride on the uisulphonic acid of p-naphthol; its con¬ 
stitution may be represented thus :— 

C 0 U S (U1I 3 ), -Nj - C, 0 IUUII)(llSO,),. 

And in tho formation of bluer shades, dinzocumeno 
chloride is used. Tho cumidino used is now made 
from xylidone, by tho beautiful reaction of Hofmann’s, 
in which an alcohol radical associated with tho 
nitrogen leaves that clomont, and enters into tho 
hydrocarbon radical. Tlieso scarlets liavo had a very 
injurious influence on tho cochineal markot, and have 
in many cases displaced cochineal. 

If a-dinzonaphtlialono ohlorido bo used instead of 
tho xyleno or cumene compounds, tho colours known 
ns Bordeaux is produced. Then, again, where deri¬ 
vatives of u-naplithol aro used, dill'eront results are 
also obtained, so that great varieties of products can 
be produced. Tho preparation of these azo colours is 
a mutter of much simplicity, the colouring matter 
being precipitated in bringing tho products together, 
and, moreover, they can bo produced in almost 
thoorotieal quantities; honco they aro roninrknbly 
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cheap dyeing agents. Tlic following are the formula) 
of some of these azo dyes :— 

(ml 

Bismarck Brown. X1I,C,1I < .:N. > .C.H 3 (NII,),IIC). 

(ml 

Chrysoidinc. C.II t .N..C.lI 3 (NH^IICl. 

Fast Yellow. KS0 3 .C„H 4 .N«.C 0 II < NII.. 

(3) (1) 

Manchester Yellow. NnS0 3 .C 6 B 4 .N,.C a Il.NIIC e irj. 

(O (1) p 

Ornnge. NaSO,.C t II 4 .N..C 10 lI 0 (OII). 

P 

Fast Bed. NaSO,.C,„II G .N..C,„ir (1 (OII). 

P 

I’onccan G. C c lf s .N ! .C] 0 R.,011(NnS0:i).,. 

P 

Ponceau 2K. (Clf 3 ),C (1 II 3 .N...Cj 0 ll ( O]l(NnSOj) 3 

a p 

Bordeau. C to ]J-.-N,.C| (l lI«OH(XaSO,),. 

From which it will be seen that the colour changes 
from yellow to red and claret by tho increase of the 
molecular weight of the radicals introduced, and also 
by the relative position occupied by the groups, etc. 

Quinoline Comjmumls. 

Products of the quinoline series have of lato been 
claiming attention in relation to colouring matters. 
It will perhaps be remembered that, in the early days 
of the coal-tar colour industry, a beautiful blue 
colour belonging to this series, discovered by Grevillc 
Williams {Chan. Xews, Oct. 11, 18110, 210), was intro¬ 
duced. This substance was called cyanine. Its 
employment as a dye for silk at first produced quite 
a sensation, on account of the beauty of the colour ; 
but unfortunately it was too fugitive to be of any 
practical value. Recent researches have shown that 
chrysaniline is also to he regarded as a body of the 
chinoline class. Alizarin blue, and also the beautiful 

cllow dye obtained from acetanilide by Fischer, and 

nown as flavanilin, arc found also to belong to this 
class of substances. 

Other colouring matters which have since been 
prepared from quinoline direct might be referred 
to did time permit. Tho peculiar green which 
is produced by the condensation of tetramethyl- 
diphenylkctonc with quinoline is of interest, because 
tho introduction of this quinoline has a very dillV.reni 
influence on the resulting colouring matter to that of 
groups containing nmidogen—in fact, it appears 
to act more like phenyl, as tho green is very 
analogous to benzaldehydc green. 

There is a very interesting new manufacture grow¬ 
ing out of the coal-tar colour industry, and that is, 
the preparation of derivatives of quinoline ns substi¬ 
tutes for quinine. I have mentioned that much work 
has of late been directed to tho study of quinine 
itself, and although the artificial formation of this 
substance has not yet been discovered, new bodies 
have been obtained during these investigations which 
are thought to possess valuable medical properties. 
This is rather a remarkable dovolopment from this 
industry, seeing that it was owing to experiments 
mado on tho artificial formation of quinine that it 
owes its foundation. 

. There is another peculiar colouring matter I have 
not yet referred to—peculiar, as it contains sulphur. 
I refer to methylene blue, a very valuable dye, tho 
constitution of which has been so well worked out 
by Bornthscn. I feel I must bo content with this 
slight reference to it. 

As I havo shown, tho coal-tar colour industry 
originated in this country, where for some time it 
was solely carried on. Tho second impulse was from 
Franco in the discovery of magenta and its bluo and 
purple phenyl derivatives, which woro soon brought 


to a state of great purity in this country. Tho Hof¬ 
mann violots were then discovered and produced also 
in this country, several other colours being perfected 
and largely used. By this time the manufacture of 
coal-tar colouring matter had made some progress in 
Germany and Switzerland : crude products in a cheap 
form were first made, out improvements soon 
followed. Thesubjcct of these colouring matters was 
taken up with great earnestness in the German labora 
torics so much so that it was stated at one time that 
this industry was acting injuriously to science, as it 
had diverted an unduo amount of attention from othor 
subjects. Time hns, however, proved the groundless¬ 
ness of this statement. This laboratory work, as 
well as research work generally, fitted a number of 
highly-trained chemists to enter the colour works, where 
they soon improved the processes, and thus they were 
able to produce products of a quality to compote with 
those of English manufacture, which had, owing to 
their purity, given superior and more reliable shades 
of colour in the hands of the dyer : and the result of 
the application of this scientific labour to this indus¬ 
try is that Germany produces products of tho highest 
class and at the lowest price. The fact that Germany 
is now the head-quarters of this industry, raises tho 
important question, Why hns England allowed this 
state of things to come about ? All the raw materials 
aro produced in this country, both the products from 
coal and the other chemicals required, and, as wo 
have seen, the industry originated and was first 
carried on here, and, in addition, wo are the greatest 
consumers of the colouring matters. This fact is well 
worth considering, and it is many-sided. In my 
opinion, the Patent Laws, and the difficulty of pre¬ 
venting infringements from abroad, was one cause 
which may have prevented this country from main¬ 
taining its first position. 

When speaking of tho early history of the first, 
coal-tar colour mauveine, I referred to this class of 
infringement and how it was first met by the proceed¬ 
ings takon against tho agents employed in this 
country, and that this course was so far successful, 
but only pointed out how easily the law could be 
evaded if foreign manufacturers gave up responsible 
agents nnd sold direct to the consumers. Having no 
duties on such articles, no assistance could bo obtained 
at tho Customs, and the colouring matters wero 
generally declared under the name of vegetable dyes 
or extracts, so thnt it was impossible to stop them 
eircring tho country, nnd oven when found, owing to 
tho emu> of proof of their being manufactured by the 
patentee’s process laying with the patentee, an almost 
insurmountable difficulty was raised, ns in most cases 
no traces of the products used in the preparation wero 
left in the colouring matter. Tho only other pro¬ 
ceedings which could bo instituted were against tho 
consumer; here again tho difficulties wero practically 
insuperable. 

In most cases tho consumers were using the 
patentee's products to some extent, and it was impos¬ 
sible to know to what extent, in fact, without going 
into tho many details connected with this point, it 
mny bo assumed that in most cases proceeding against 
a consumer of this kind of article is detrimental and 
practically useless. 

Tho result of this infringment, by importation from 
abrond, is Unit a patentee had to compete against 
all other manufacturers with the exception of his own 
countn/mrn. 

There can bo but little doubt thnt this state of 
things has had much to do with preventing tho 
development of this industry, and crippling onlerpriso 
in this country, as it prevented manufacturers evon 
from working under royalties, tliero being no security 
whatovor except in name. Again, tho fact that a 
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foreigner could take a patent in this country, manu¬ 
facture in his own country, and send the product 
bore, was a great sourco of loss and mischief to our 
trade. The new patent laws may probably alter this, 
but still the dilliculty of importation in defiance of 
patent rights still remains. 

There is another matter which tells much against 
this country—namely, that we aro not able to export 
colour to foreign countries upon the same conditions 
as foreign manufacturers can into this, because wo 
arc met with import duties which handicap us to a 
prohibitive extent, whereas the foreign manufac¬ 
turer, being protected in his own country, may 
maintain his prices there and sell at a lower price in 
this country; but what is still more injurious, he 
may dispose of surplus production in this country at 
or even uelow cost price. The injurious effect of such 
a course upon our market can be easily understood by 
business men, and I need not go into it here. These 
are matters our manufacturers have to •onteud with, 
and cannot licln themselves ; there is, however, one 
matter in which they arc undoubtedly at fault. 

AVe find that in Germany the manufacturer under¬ 
stands tlie value of well-trained chemists, and 
sympathises with them ; thejmlso realise the value of 
theoretical chemistry—this is a condition of tilings 
we don’t find in this country. 

Unless I am mistaken, tho coal-tar colour industry 
has acted as the great stimulus to the development 
of general chemical industries of Germany, and these, 
by starting with so much scientific aid as they 
have called to their assistance, have made an amount 
of progress during tho last 25 years which is most 
remarkable. Up to that time England had been the 
scat of most of the large chemical industries, and the 
success which we have had appears to me to have pro¬ 
duced a feeling of false security, and. more attention 
has been paid by the heads of firms to the markets 
than to tho chemistry of their manufactures. 

I believo that 30 years ago there wero very few 
chemists employed in chemical works, cither in this 
country or on tho Continent. Now there aro very few 
without them ; but in this country they aro far less 
numerous and much less cfliciont than in Germany, 
and for this our manufacturers arc to a great extent 
responsible. I am told that at somo of our largo 
chemical centres, tho chemists, or so-called chemists, 
are sometimes paid not more than could be earned by 
a bricklayer. If such openings aro put by manufac¬ 
turers before young men, their parents are not likely 
to give them an expensive scientific training. If they 
get any they aro not likely to continue it longer than 
enough to do analysis vory imperfectly, say by study¬ 
ing for about nine months. An ordinary tradesman 
would not be considered efficient unless, ho passed a 
much larger apprenticeship than this, but I know 
teachers complain that it is difficult to get students 
who aro to be works chemists to stay longer than 
tliis. Tho result is that when really efficient men are 
wanted, they aro not to he found, and they have to bo 
got from abroad. In my address to tho Chemical 
Society last year, I referred to the past neglect of re¬ 
search at our chemical schools, so that I need not 
speak further on that aspect of tho subject hero, 
tliough it is an important ouo in relation to our 
industries. 

Thoro is no chasm, ns wo have already seen, betweon 
pure and applied chemistry, thoy do not oven stand 
sido by side, but aro linked together, so that a tech¬ 
nical chemist needs to bo a thorough chemist, and 
unless wo employ such mon wo must bo at a great 
disadvantage in relation to foreign manufacturers. 

This brings mo to a subject which has occupied 
much attention of lute, but I fear is much misunder¬ 
stood by the public generally. I refer to tho teaching 


required by technical men, or technical education. 
The general idea is that it should be carried out in 
what may be called its narrow sense. That is to say, 
that it should bo in relation to the existing manufac¬ 
tures and the present methods employed in them. 
Whereas thoro can he no doubt it will bo of small 
service unless it is carried out on a very broad and 
scientific basis. As it is, the processes which aro 
publicly known and taught, are moreorless antiquated, 
simply because improvements aro naturally kept 
secret ns long as possible, and therefore to spend a 
large amount of time in studying details of old pro¬ 
cesses would manifestly ben great waste of power, and 
I am glad to find that this view of the matter is held 
by some of our leading chemical manufacturers. 
Our chemical industries arc iipw undergoing such 
rapid and radical changes, owing to the advances in 
scientific discovery, that this cannot be too much 
borne in mind. To train a young man as a technical 
chemist, I consider, requires first that lie should have 
a thorough knowledge of chemical science and know 
how to use it by conducting research; that lie should 
have a general knowledge of those sciences which arc 
connected with it, such ns physics, and of those sub¬ 
jects required by all manufacturers, such as engi¬ 
neering mechanics, etc., and also study the way 
chemical operations are carried out on the large scale, 
not in one branch of manufacture only, but in 
many. 

With men in our works so trained, and of course 
possessing thesuitable natural qualifications, we might 
expect to see our chemical industries make good 
progress and keep well to the front, but such a courso 
of study could not be gone through in twelve months, 
nor would men so qualified be content to receive the 
remuneration for their services which is now given. 

The proposed course for technical chemists at tho 
Central Institute of tho City and Guilds of London 
Institute is to occupy three years; the students having 
already devoted ono year to elementary chemistry, 
this makes four years of study, and this is hardly 
sufficient. It is to be hoped that those who are to bo 
principals, or to take responsible positions ill works, 
will avail themselves of tno opportunities afforded by 
this Institute or got some similar course elsewhere, so 
that wo may have efficient men in this country to 
advance our chemical industries, and also that tho 
vnluo of such chemists may be appreciated in this 
country. 

Tho employment of well-trained chemists in Ger¬ 
many, and the division of labour which results from 
this, has no doubt been one of the chief causes of tho 
great success not only in the colour, but in other 
chemical industries. In this country it not unfre- 
quontly happens that an inventor, or the head of a firm, 
feels that no ono can do the work ho is connected 
with like himself, which is probably quite truo, but 
at the same time ho forgets that one person is not 
able to attend to the details of a number of processes 
adequately from sheer want of time and strength ; 
if, however, properly qualified men can be set over them, 
although they may bo slower anil less capable than 
liimsolf, yot having less divided minds and inoro tinio 
thoy aro able to work out tho details under his 
direction with much inoro success than ho could alono. 
as well ns sco things from other points of viow, and 
thus greater perfection will bo attained. I think this 
is a ninttor deserving of careful attention on tho part 
of our manufacturers. 

1 liavo now given a vory brief, and therefore a very 
imperfect oullino of tho history of the coal-tar colour 
industry, an industry to which none other can bo 
compared for its rapid progress. 1 luivo drawn your 
attention to the fact that it is tho offspring of scienti¬ 
fic research, thnt in return, as I boforo stated, it nos 
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in many cases given a fresh impulse to research by 
giving the chemist new products, and also by opening 
up new subjects of theoretical interest for considera¬ 
tion. and from the fruits thus resulting again reaping 
further benofit. This linking together of industrial 
and theoretical chemistry has undoubtedly been the 
great cause of its wonderful development. Wo now 
have not only all the colours of the rainbow, but we 
have also the more sombre, but often not less useful, 
colours, and, moreover, there are also great varieties 
of products of similar colour possessing dillerent 
properties which tit them for special uses. This industry 
is alsooneof no mean dimensions. 1 have not been able 
to get any very recent statistical information on this 
subject, but notwithstanding the great reduction of 
prices of the products of lato years, yet owing to the 
extended development it has undergone, tho value of 
the annual output has probably increased and not 
declined, and from what information I have on the 
subject I should say it is perhaps not loss than 
£3,500,000. 

In my remarks I have also been led to refer to 
somo of the points connected with tho migration of 
this industry from this country to Germany, and the 
probable influence our patent laws had upon this, to 
tho matter of technical education, and tlie employ¬ 
ment of high-class chemists in chemical works. This 
latter subject is undoubtedly of great importance, and 
requires the earnest consideration of our manufac¬ 
turers. If it is found profitable to employ chemists 
of this class on the Continent, surely it should be 
found equally profitable to employ them here. In 
conclusion. I am happy to say there nro signs of tho 
coal-tar colour industry returning to our country, in 
part at any rate, especially in relation to alizarin, for 
which thero arc now three largo works in existence, 
and tho production of other colouring matters is also 
increasing. 

Mr. J. C. Stevenson, M.P., in proposing a vote of 
thanks, said that they wero fortunate in having a 
president who had all along been identified with tho 
very important industry, tho progress of which had 
just boon described. Having himself given his atten¬ 
tion to the more simple department of inorganic 
chemistry, ho admitted his incompetence to fully ap¬ 
preciate, much les3 criticise, tho amount of research 
thus laid bare, but at any rato ho could admire tho 
facility with which tho president manipulated tho 
complex formula; of tnc substances -described. 
Notliing could moro clearly illustrate, on tho one 
hand, chemical scienco iu its'marvellous interconnec¬ 
tion with chemical industry and, on tho other hand, 
tho important position which in tho future these now 
industries must take in their Society. Coal tar, oneo 
adjudged little better than a refuso and only lit for 
daubing palings, now appeared as tho sourco of a 
host of beautiful colours — colours so bright as to 
shock that modern aestheticism which demanded to 
be clothed in the hues of faded leaves. But oven 
theso wero doubtless well within tho powers of their 
president to produce. At Avignon thero was a 
monument to the man who benefited his countrymen 
by the introduction of the mndder root as a staplo 
industry in tho Department. Wlmt a memento 
was this monument of a vanished industry displaced 
by tho process which the President had described. 
At tho same time, they must remember that che¬ 
mistry was not as yet independent of organic materials ; 
for theso colours—tho product of tho vegetable lifo of 
tho primieval forests. Whether chemistry would over 
mako coko and water into sugar was problematical, i 
but at all events, up to the present, it lmd only suc¬ 
ceeded in extracting and developing from organic 
bodies principles already existent in thoso bodies, i 


Ho was glad to noto that theso modern chemical 
industries were still in some sort dependent on their 
older brethren for reagents, and that they still re¬ 
quired caustic soda and hydrochloric acid. On 
tueso older industries the remarks of tho presi¬ 
dent had a bearing, though in them there might 
pot be so much scope for science ns there was 
in the special branch chosen by tho president; never¬ 
theless, lie was free to confess that in the past too 
much reliance lmd been placed on our natural ad¬ 
vantages of cheap fuel and machinery, and too littlo 
upon science. Manufactories might be moro orderly, 
and the British workman had yet to learn tho valuo 
of tidiness. He moved that a hearty vote of thanks 
be given to the President for his most able address. 

Air. E. K. Musmiatt, in seconding tho motion, was 
glad to hear Dr. Perkin state that the removal of 
the nnilinc industries to Germany wns due, in his 
opinion, to two causes—(1) Tho effect of our patent 
law, and (2) the want of technical education m this 
country. He himself mainly ascribed it to tho second 
cause, but in a somewhat wider sense ; and so far as 
patents were concerned, tho evils arose not from any 
defect in tho law of patents, but from the absence of 
a uniform and international patent law. Technical 
schools were of undoubted value, but if children wero 
not well educated in primary and intermediate schools 
they would never grow up to be successful competitors 
with the Germans. Long before technical schools 
were established the German universities afforded 
scientific education in abundance, and one of the 
reasons why they lmd been so successful in applying 
science to their industries was that many of them 
were educated ns purely scientific chemists. We 
ought not to lose sight of this fact, but should train 
our rising generation to think and investigate for 
themselves, thus becoming ollicient chemists rather 
than mere testing machines. 

Mr. Walter Weldon, F.R.S., asked Air. Stevenson 
to somewhat enlarge the scopo of his motion so as to 
convey to Dr. Perkin a voto of thanks not only for 
his address but also for his great services as Presi¬ 
dent. During tho past session some ten or twelve 
council meetings and twenty or thirty committee 
meetings had been held, and Dr. Perkin had attonded 
all those meetings, and had givon tho most caroful 
attention to every item of business which had como 
before them. In fact he had torn himself away from 
his beloved research to attend to tho business of tho 
Society as devotedly as a merchant in tho City 
attends to the business by which he gains his liveli¬ 
hood. 

Air. Stevenson then put the motion in the amended 
form, which was carried unanimously. 

The President then briefly replied. 

The scrutineers then presented their report on tho 
results of tho voting for ordinary members of Council, 
as follows:— 

Tho scrutineers reported that they examined 205 
ballot lists, of which live were invalid. Tho result of 
their examination of the valid votes given shows that 
the following liavo been elected ordinary membors of 
Council :— 


It. Forbes Carpenter, 
Henry Doullon. 

I Jr. John Kviuis, F.lt.S. 
1 vim Levinstein. 
hr.lt. Mussel, 

11. K. It. Nowlumls. 
Tlios. Itoylo. 


Dr. S, A. Sniller. 

Sir IlernliuriU Suimielsnn, 
Hurt., ,11.1'. 

Sir Charles Tennant, Hurt.. 
II.I'. 

Prof. W. A. Tllilen, F.lt.S. 
John Williams. 


(Slb'iioil) .1. UOHUINS. 

UFO. WAKI1. 


Tho President declared tho abovo duly olected, 
togothor with tho following 
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President: Mr. E. K. Muapratt. violent agitation. According to the electrical theory, 

Vice-Presidents : which is the one accepted by the author, a ilame con- 

sir F. A. Abel.C.B.. D.C.L.. i iiuvld Gambio. sists of small but innumerable lielitniiu: flashes, and 


F.K.S. T)r. l’otor Gricsa. F.ll.S. 

Sir .1. Lowllilan Bell, Bart., 1 >r. W. It. Perkin, F.U.S. 

K.K.S. John Spiller. 

Alcxamlor AI. Chance, K. C. C. Stanford. 

Prof. .1 miles Dewar, F.R.S. ,T. C. Stevenson,M.P. 

Jainoa Duncan. Walter Weldon, F.U.S. 

Treasurer: E. Rider Cook. 

Foreign Secretary: Ludwig Jlond. 

Mr. David Howard proposed the reappointment 
of Messrs. Theobold Brothers ns auditors, saying the 
complexity of tho accounts was so great that it was 
desirable that professional auditors should bo ap¬ 
pointed. 

Mr. William Crowder seconded the motion, which 
was carried unanimously. 

NEXT PLACE OF MEETING. 

Mr. Muspkatt proposed that tho next Annual 
Meeting be held at Liverpool, which he might describe, 
with Widnes, as being the birthplace of the Society. 
On behalf of tho Section, he could assure the mem¬ 
bers that they would have a cordial welcome. 

Dr. Hewitt seconded the motion, which was carried 
unanimously. 

Mr. Musi'iiATT than took tho chair. 

Mr. F. Siemens’ paper was then read. 

ON HEATING .REGENERATIVE GAS FUR¬ 
NACES BY RADIATION FROM FLAME, 
AND ON l’llODUCEHS TO SUPPLY GAS 
SPECIALLY SUITABLE FOR THAT. PUR¬ 
POSE, AND FOR T11E RECOVERY OF 
BYE-PRODUCTS. 

11Y Mil. FREDERICK SIEMENS. 

In tracing the action within a llamo from the moment 
the gases unito until tho heat lias been fully abstracted 
from the products of combustion, the flame will bo 
found to pass through various successive periods 
materially diUbring from one another ; of these tlicro 
arc two which require quito difl'orent development 
and treatment. The first is tho period of active com¬ 
bustion, tho essentially chemical process by which tho 
boat is produced. The second period is after com¬ 
bustion has been completed, when tho products of 
combustion alono have to bo dealt with, which still 
contain a great portion of the heat produced during tho 
first period. Tho conditions of tho llamo during 
theso two periods are so entirely different, that it is 
nuito reasonable that they should bo separately nud 
uifl'orently treated, and should not bo considered ns 
one, as lias been hitherto invariably tho caso. Whilst 
chemical action is proceeding, the flame ought to bo 
allowed clear spaco within which to burn ; it should 
not be interfered with by surfaces of any kind, and it 
should bo allowed freely to emit its radiant heat; 
whereas tho products of combustion having very 
littlo power of radiation, and not injuring surfaces 
upon which they impinge. should bo brought into 
ooutnc twith the surfaces to bo heated, for tho purposo 
of abstracting their remaining heat. 

As is woll known, combustion is interrupted when 
llamo moots solid surfaces, whilst tho solid surfaces 
themselves also siillbr—not so much from tho heat ns 
from tho mechanical action of tho llamo ; to oxplaiu 
these circumstances various theories have boon pro¬ 
mised, as well as to account for the fact that flamo 
ms great powor of radiation in its first stage and 
littlo in its second. It is agreed in all these theories 
that the gases in combustion forming tho llamo are 
intensely excited, and that tho molecules of gas are 
rotating around ono another, or are othorwisu in 


it is at once evident that when a solid body is brought 
into such a flame it obstructs the action of the flame 
by arresting the motion of the particles of gas which 
strike on it, as well ns by its attraction and 
adhesion ; tho molecules of tho gas being resisted 
in their motion, combustion cannot continue, at 
least in thoso parts nearest to the opposing 
surfaces. As a result, smoko is produced, enveloping 
tho obstructing surfaces; and radiation cannot act 
because of its inability to penetrato tho cloud of 
smoko in which the flame is enveloped. Then, as 
regards the action of the flamo on any surface, it is 
quite natural to expect that if flame is composed of 
innumerable flashes of lightning, no surface or body 
exposed to it can long withstand its action. Tho 
flamo iu its first stage being composed of innumerable 
lightning explosions, and carrying freo carbon, accounts 
also for its radiant power. In the second stage of the 
flame, as no chemical action is going on, and there is 
no freo carbon to emit heat by its incandescence, tho 
carbon being converted into invisible 00 2 , it is quito 
natural that there should be littlo radiant action. 

A llamo radiates much better than a solid body. 
Tho reason of this is that each particlo of carbon 
raised to incandescence within tho flamo acts as a 
centre of radiation, and emits its light and heat in 
every direction, whilst a solid body simply radiates 
from its surface. Thus, in the flat-flame burner 
the edge radiates out nearly ns much light as the face, 
and would rniliato out quite as much, only that owing 
to its narrowness some of the incandescent carbon 
particles como in the way of tho light radiating from 
thoso behind them; whilst the Argarnl burner serves as 
an illustration of a hollow flamo, tho light radiating 
outwards, not only from the outer surface, but from 
tho inner surface through tho ilame itself, and 
heat and light obey the same law in this respect. 
If the area of a flamo is doubled, it radiates four 
times ns much ns originally ; whilst a solid body, if 
doubled in aren, radiates only twico as much as before. 
A volume of llamo applied for heating by radiation 
cannot therefore bo made too large from an economical 
point of viow, because tho radiation from a body of 
flame increases, not according to its outer surface, 
blit in proportion to its volume. 

From a careful consideration of tho various circum¬ 
stances thus sot forth, connected with tho production 
and action of flame, the author has designed a furnace, 
now woll known ns tho radiation furnace, a short 
description of which in somo of its applications will 
bo given later on. 

In order to employ radiation in tho most profitable 
manner, a gas, rich in hydrocarbons, should bo 
used, for tho production of which special forms of 
gas producers may bo adopted with advantage. Of 
thoso there aro two so far om ployed. Ono of theso 
was described by the late Sir William Siemens in his 
paper, “On tho Use of Coal-gas as a Fuel,” read beforo 
thisSociotyon tho 29th June, 1881. A diagram (Fig. 1) 
of tins producor is placed beforo tho meeting, and it 
may bo shortly described as consisting of a cylindrical 
chamber truncated towards tho bottom, which is 
filled with coal through a largo hopper at tho top ; 
this chamber is formed of an iron casing A,covorod on 
the interior with a lining of refractory material B, and 
in this lining passages Caro arranged all round for tho 
exit of tho gases, A largo oponing at tho bottom 
admits of tho withdrawal of ashos and clinkers that 
may be found in tho combustion of the fuol, and a 
blast of air—which by preference should be heated— 
is directed into tho very heart of the mass of fuol. 
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The result is n very high temperature in the centre of! Fig. 2 is a section of the modified gas producer 
tlio muss, 0110 of the essential conditions for the : arranged for this purpose, with the addition of tho 
total conversion of con! into combustible gas being a j curtain wall A, which comes down to the level of the 
maximum degree of heat at one portion of tho process, j fuel at 15, or mny extend a little below it, dividing 
and no heat is lost at that point, which loss would | the gas producer into two compartments so as nearly 



l*m. 1. 


interfere with tho due conversion of carbonic acid 
into carbonic oxide. At tho same time, water, which 
is admittedly a continunl streamlet near tho bottom 
is evaporated by the residual heat of the firo and 
clinkers which is thus utilised, and currents of steam 
arc directed or drawn into the apparatus, passin" 
through the zouo of highest temperature towards the 
contro of the mass. They there become converted by 
contact with the incandescent fuel into carbonic oxide, 
and hydrogen (freo from nitrogen), which add greatly 
to tho calorific effect of tho gas produced. 

Tho modified form of Siemens’ o!d-tyi>o producer 
which is also employed for the purpose of enriching 
the gases by transforming the heavy hydrocarbons, 
that would otherwise form tar on condensation, is 
described in a paper read by tho author’s principal 
assistant, Mr. Head, boforo tho Iron and Stool 
Institute, in Muy last, and published in tho Journal 
of tho Institute, Part \ of tho volumo for 1885. Tho 
gas producer is divided into two compartments, one 
of which rccoivos tho hydrocarbons—tho volatilo con¬ 
stituents of tho coal,—and tho other tho carbonic 
oxide formed by tho decomposition of its solid car¬ 
bonaceous matter. ’! ho proposed separation may be 
convonioutly carried out by moans of a curtain wall 
plac.od ovor tho fuel, and by providing for tho hydro¬ 
carbon constituents a soparato outlet from tho 
chamber thus formed.. 


to separate the zone B, wliero carbonic oxidejis mostly 



produced, from ti 0 zone C, whoro hydrocarbons aro 
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given off. At tho bottom is a grating E open for 
removal of ash or clinkers, and for admission of air. 
When increased action is desired, air may also bo 
admitted to tho body of the fuel by ono or more 
nozzles F, formed in the brickwork, the supply 
current to each being maintained by a steam injector 
G. The nozzle ami injector are so situated and 
directed as to provide against blowing llamo or gases 
down through tho grating E. 

The hydrocarbon gases which collect in tho chamber 
C, are led away by chnnncls J, which heat the hydro¬ 
carbon products from the zone C, and direct them on 
to the incandescent fuel in tho zone li, whereby they 
are further heated and converted into permanent 
gases. Tho curtain wall A need not absolutely 
separate the chambers 15 and C from each other, for 
if a small proportion of the volatile gases should leak 
into the carbonic oxide compartment, ns in doing so 
they would come into contact with incandescent fuel, 
the desired effect would thus be ensured. 

That gnses may be enriched by converting tho 
hydrocarbons into permanent gnses, was determined 
for tho late Sir William Siemens in tho following 
manner. A certain quantity of gas was collected in 
a graduated receiver from one of the Siemens old- 
type gas producers ; this gas was taken immediately 
above the tire through one of the stoking holes, and 
was found, on cooling to atmospheric temperature, 
to be reduced in bulk from 120cc. to about 8ucc.> tho 


two open-hearth steel-melting furnaces, the result 
was a saving amounting to 28A per cent, in 
weight of coal in favour of tho Tatter, tho same 
quality of coal being used in each case, and the 
furnaces being erected to tho samo plans, and 
doing tho samo work. Recently a block of four 
gas producers of the Siemens old-typo have been 
altered by tho addition of a curtain wall provided 
with channels J ns above described, in which similar 
results have been obtained. By making the curtain 
wall A solid, instead of with channels J, ns shown in 
the diagram, the two chambers 15 and C will be divided 
from each other so that the hydrocarbons liberated 
from the fuel may be led away by a pipe D for treat¬ 
ment for ammonia and tar, while the gases resulting 
from its complete decomposition will bo led away 
separately to the furnace. 

In somo works it may be found convenient, after 
treatment of the hydrocarbon gases for tar and 
ammonia, to utilise somo of them for illuminating 
purposes. Owing to the inferior description of fuel 
usually employed in gas producers, ns compared with 
that used at gasworks, the illuminating power of the 
hydrocarbon gases may not bo found equal to tho 
standard of the gas supplied by gasworks ; but larger 
or additional burners can bo used, and by this means 
manufacturers may almost entirely save their gas 
bills. Taking each burner as consuming 7 cubic feet 
per hour, even a hundred such burners, lighted for 



apparatus being at tho samo time much coated with 
tar. Tho receiver havin'' been cleansed with spirits 
of wino and washed with water, another sample of 
gas from tho same producer was taken, with this 
difference, that on its way to tho receiver it was 
passed through a combustion tube, which was heated 
by a spirit lamp. Tho samo volume being collected 
ns before, tho weight of gas taken would be somewhat 
less than on the previous occasion, and had the gas 
on cooling to atmospheric temperature been reduced 
to the same bulk as previously without deposit of tar, 
tho result would havo been considered satisfactory ; 
but a bottor result was obtained, for tho loss in bulk 
was only about 20cc., tho receiver.being comparatively 
freo from tar. It is to bo regretted that time would 
not nllow of analyses of tho gas obtained under these 
conditions to bo mndo, but gas made from Stafford¬ 
shire coal, in tho Siemens old-type gns producer, has 
been found to contain less than an per cent, of com- 
bustiblo elements when working at its best; whereas, 
gas mado from tho same coal in ono of tho Sioinons 
modified gns producers, described above, where tho 
desired conditionsfor conversion of tar into pormnnont 
gases nro presont, has been found to contain 48 por 
cent, of combustibio cloinents. 

At a works whore tho Siemens old-typo and now- 
type gas producers wero tested comparatively upon 


twelvo hours each day, would not consumo all tho 
hydrocarbons liberated from a tun of coal. Moreover, 
the quality of the illuminating gas could bo improved 
by adding a little canncl coal to tho fuel charged in 
tho gns producers, or in some of them, during tho 
timo that tho gas is required to bo used for illumina¬ 
ting purposes, and this will afford nil alternative 
method to the employment of larger burners, or a 
greater numbor of smaller ones. 

Tho gase3 not required for illuminating purposes 
should bo returned to tho main gas flue supplying tho 
furnaces. Indeed, it is not desirable to use gases 
consisting mainly of carbonic oxide and nitrogen in 
rogenerativo gns furnaces, where tho new method of 
heating by radiation is adopted, for which, as has 
been explained, gases rich in hydrocarbons aro bottor. 

In designing tho rcgcncrativo gas furnaco, in which 
radiant heat is to work to tho best advantage, it is 
necessary that tho gas and air ports shall apon at somo 
distance below tho roof of tho heating chamber, and 
at somo distnneo also from tho sido walls, so that tho 
inflowing gas and air may havo unobstructed spaco 
after ignition for entering into combustion, and for tho 
freo dovolopniont of tho flaino ; for tho same and 
other reasons tho llamo is kept ns much as possiblo 
out of contact with tho material on tho furnaco bed, 

it 
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and when these nro crucibles, ingots, blooms, or 
packets of iron, they should be so placed that the 
radiant heat may play freely upon and about them. 

The diagrams give sectional views of the furnace as 
now constructed for various purposes. A is the roof, 
B are the working doors, C the bed of the furnace 
upon which the materials arc melted or heated, D 
and E aro one of the pair of regenerators, and D 1 mid 
E l the other pair, between which should bo placed 



D 


Fig. 4. 

the pockets used for arresting the dust from the 
waste gases, 03 shown in Figs. 0 and G. The gas and 
air are alternately brought into the heating chamber 
by the ports F, G and F l , G', therein forming tho 
flame which traverses it from end to end, n3 shown in 
Figs. G and 4, or sweeps round it in a semi-circulat¬ 
or horse-shoe form, ns shown in Figs. 5 and G. Where 
there are working doors, "the flame should pass above 


K, so that it shall only commence at the entrance of 
the gas and air into the furnace chamber, and the 
combustion may be extended throughout the furnace, 



Fjo. G. 


the flamo in this case taking a semi-circular or horse 
shoo course. 



Fig. G. 


their level; in this way tho men will not bo incon¬ 
venienced while watching operations inside the 
furnneo ; but, as already mentioned, tho main object 
to bo secured is to avoid contact of the flamo with 
tho materials under treatment, or with tho walls of 
tho furnaco. 

As shown in Figs. 3 and 4, which represent an 
open-hearth steel-melting furnaco, tho air inlet may 
bo arranged abovo tho gas inlet, thus forming two 
parallel horizontal ports for tho delivery of the gas 
and air in broad streams into tho furnaco chamber, 
tho billowing air overlapping tho gns. In cases 
whoro there is a great length of travel for tho (lame, 
such as represented in Figs. !i and G, tho ignition is 
rotardocl by extending tho horizontal wall, or tongue 


This now systom of applying heat within tho 
modified regonerativo gas furnaco has now boon 
employed for a suliiciently long poriod to establish 
tho economy of tho method, as well in regard to <tho 
fuel used ns to tho material of which tho furnaco is 
constructed, and that trentod on its hearth. Ono of 
tho latest and most interestinganplications has boon to 
the open-hearth steel-melting furnaco. At tho Lnn- 
doro Works, tho furnaces which wore altered nearly 
oightccn months ago aro still at work—a result 
entirely unprecedented in tliis class of furnace, which, 
as is well known, is worked at tho vory highost 
tomporaturcs employed in tho arts. But besides tho 
longevity of tho furnaces, tlioy aro found to. work 
more uniformly, whilst tho yield is larger, owing to 
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there being less oxidation of the metal, ns is proved 
by more oro being used per ton of pig iron, in order 
to decarburise it to the same extent. The furnaces 
work much moro uniformly, and with great economy 
as regards consumption of fuel. Various other steel 
works throughout the country, and several glass 
works, are now modifying their furnaces so as to 
obtain the benofits offered by this now method of 
heating. 

Another important application is to forge, mill, and 
puddling furnaces, as, owing to the abseneo of con¬ 
tact between tho llame and the materials with which 
tho furnace is charged, a great reduction in the loss 
of metal which has hitherto occurred through oxida¬ 
tion will bo effected. 

In steel re-heating furnaces, contact of the flame 
with tho ingots produces red-shortness in the metal, 
exhibiting itself in fissures, particularly at the corners 
of tho ingots or blooms, when these aro subjected to 
treatment cither under tho hammers or in the rolls. 
Tho removal of tho injured portions involves a 
stoppago of the operations, resulting in waste, not 
only of material but of time also, and occasionally 
rendering the blooms entirely useless for the purposes 
intended. In the radiation furnace this cause of loss 
no longer exists, wliilo thcro is also a saving due to 
non-oxidation of the metal. 

In iron re-heating furnaces tho saving in waste of 
metal will bo much more considerable than in furnaces 
for the re heating of steel, owing to the higher 
tumperaturo at which they are worked, and the metal 
will weld much more easily, as it is heated out of 
contact with flame. These furnaces should lie made 
as long and wide as convenient, in order to obtain as 
much room for tho development of the llame ns 
possible, and for placing the ingots, blooms or 
mckets sufficiently far apart to allow tho radiant 
icat to reach them on all sides. 

As regards puddling, it might lie advantageous to 
erect a furnneo containing a number of pnns, which 
could either be placed in two rows, tho men working 
at each face of tho furnace, or the men could work on 
a semi-circular faco by constructing tho furnace of a 
horsc-shoo form. Thu side of each pan should bo sepa¬ 
rated from tho next by a partition containing air in 
circulation, or by a water channel. 

In the same manner, a furnneo heated by radiation 
from flame may bo constructed of such size and pro¬ 
ductive capacity, that it may servo for heating all the 
metal for a mill or forge, or, at anyrate, two or three 
such furnaces should suliicc for tho output of several 
hundred tons of metal per day, the only consideration 
being tho convenient location of tho furnaces with 
regard to tho position of tho mills and lmmmors. 

In heating furnaces constructed and worked, as 
hitherto, by contact of (lamo with tho motal to bo 
heated, tho furnaces must necessarily bo mado as 
small as possible ; for tho flnmo under such condi¬ 
tions parts with its useful heat in a run of a few 
feet, after which the sooner it leaves tho furnaco tho 
better. Rut when heating by radiation is adopted 
tho conditions will bo quito changed, for tho llamo 
not boing brought into contact with surrounding 
objects (including tho metal to be heated), will bo 
kept at a uniform tomperaturc throughout its course, 
radiating all the timo the maximum heat required 
for tho cliargo in tho furnaco ; and whon combustion 
has ceased, tho hot gases will be deprived of their 
remaining heat through contact in tho regenerators. 
It will perhaps bo difficult for thoso accustomed to 
heat motal by contact with llame, to realiso tho possi¬ 
bility of effecting tho samo object better, moro 
quickly and moro efficiently by menus of radiation ; 
but to ovorcomo tho dilliculty it is only necessary to 
ussociato heating by radiation exclusively with tho 


regenerative gas furnace, in which both air and gas 
aro raised to a high temperature before combustion, 
as without such initial heating a llamo of high tem¬ 
perature, and one therefore capable of radiating 
intense heat, could not bo obtained. 

Rearing in mind that contact of flame with tho 
metal to do heated is avoided, there is no reason why 
a heating furnneo should not hold at the samo timo 
piles, blooms, or ingots in various stages of heating, 
from cold metal to metal which is ready for tho 
hammers or mills. Each individual bloom, pile, or 
ingot will, under such conditions, take up from the 
heat radiated by the flame, only tho amount which it 
is susceptible of receiving without interfering with its 
neighbour ; but the blooms, piles or ingots must bo 
placed sufficiently far apart to allow tho radiant heat 
to reach them from all sides. In such an application 
it would bo advisable to arrange the blooms or packets 
in tho furnaco, so as to form graduations of heated 
metal, in order that a cold bloom or packet, on being 
introduced into the furnace, may not be placed next 
that which is hottest at the time. 

Tho new method of heating by radiation from 
llame, thus offers the solution to an objection which 
has sometimes been mado against the regenerative 
gas furnace on the ground of its great cost, which 
has certainly limited its application for heating fur¬ 
naces at iron and steel works in this country; but, 
when a few, or perhaps one furnace only, will be 
built for a mill, the capital expenditure on fur¬ 
naces, even with separate boiler settings, should 
compare favourably with tho cost of the old grato 
furnaces and boilers. Moreover, they will offer 
the advantages of saving in fuel, in wear and tear, 
and in metal. 

Manufacturers who think tlint the suggestion which 
has been mado is in advance of tho times, and who 
might doubt tho possibility of obtaining a ilnme of 
such a considerable length as would be required for a 
furnace to heat 100 or 200 tons of metal per day, will 
bo pleased to learn that tho problem has been already 
solved by tho author in connection with tho manu¬ 
facture of glass. There exist many furnaces of tho 
dimensions now foreshadowed for heating iron and 
steel, some of which have a run of llamo of upwards 
of -10 feet; and ono of them, measuring -12 feet by 
1(5 feet (iin. inside dimensions, holds 130 tons of glass, 
is capable of producing 2-1 tons of glass per day, or at 
tho rate of a ton of glass per hour, the consumption 
of fuel being about lRcwt. per ton. 

Tlicso furnaces hold at tho same timo froshly 
charged (cold) batch and refined glass, tho charging 
of batch and tho gathering of refined glass being con¬ 
tinuously carried on in samo chamber. 

On tho present occasion it is not necessary to 
refer to details of tho glass furnaces constructed 
respectively on tho old and new principles, which tho 
author has erected ; but it may bo well to stato that 
tho advantages of tho new system aro quito main¬ 
tained. Thus fewer pot breakages occur, tho loss by 
wasto glass continues to diminish, and lower repairs 
aro required ; moreover, a superior, quality of glass 
is produced from a cheaper composition than hitherto 
employed. The gross results aro that tho now fur¬ 
naces last six times as long, nnd melt moro than nine 
times the quantity of material that they did previously 
to their reconstruction. Tho llamo being kopt away 
from the working holes, tho glnss-blowors work moro 
at their ease, turn out a better product, and arc ablo 
to reheat their glass in tho furnaco without tarnish- 
ing it. 

With thoso advantages, nnd others of a minor 
character, a glass-blower is ablo to produco &0 por 
cent, moro goods without much greater exertion. In 
another furnaco in which lamp glass chimneya aro 
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made, a more refractory material is employed than 
hitherto, and the glass produced is whiter and of 
better quality, whilst open instead of closed pots 
can bo used for the production of superior qualities 
of glass, whereby a great saving in pots and fuel is 
effected. 

Another mo3t important application for the 
greater extension and improvement of which trials 
aro now being made, is to the heating of boilers 
by means of gas; but in order to obtain the 
greatest benefit from this method of firing, it is 
necessary that there should be use for the gas made 
in the producers by night as well as by day. If flame 
is allowed to touch the sides of a boiler there is of 
necessity smoke produced on its inside surfaces, and 
the radiant heat of tho flame not being able to 
penetrate such an atmosphere of smoke, the water in 
the boiler cannot get the advantage of it. It will 
readily be perceived how great a quenching effect the 
metal of the boiler has upon a flame, when it is 
remembered that tho temperature of steam—which is, 
of course, that of the boiler—is only ,'il 1° F., even at 
COlb. pressure, whilst that of the gaseous flame in con¬ 
tact with it is about 2000° F. In this application tho 
principle lias been followed of allowing the active 
flame to have free space for its development, and for 
the radiation of its heat within the length of the tube, 
and not allowing it to touch the sides until after com¬ 
plete combustion has been effected, when the products 
of combustion may lie brought into direct contact 
with solid bodies. The way in which this is arranged 
is shown by the diagram Fig. 7, and by means of the 
little working model exhibited. The illuminating gas 
witli which tliis model is supplied is deteriorated by 
jiartial combustion before reaching the flame outlet, so 


varies from twenty-five to thirty per cent These 
results refer to ordinary horizontal flued boilers, to 
which only this method of heating lias been so far 
applied ; but a vertical boiler is being constructed by 
the author specially designed for the application of 
radiant heat, from which it is expected that even 
better results will be obtained. 

Another valuable application which hns been sug¬ 
gested by Professor Armstrong F.ll.S., is to the 
manufacture of coke in the ordinary beehivooven. 
A furnace for this purpose would be very similar in 
construction to the glass-melting furnace of horse- 
slioo form, shown in Figs. 5 and (i, tho llamo 
radiating neat of a very intense character upon 
the coal to be carbonised, tho gases being drawn 
away below the bed of the furnace by means of an 
exhauster, in the usual manner. I 11 order to prevent 
the flame being drawn down by the action of tho 
exhaust, small coal (mixed, perhaps, with tar) should 
be charged on the top of the mass of coal to bo 
carbonised, so that on heat being applied it would 
bind the upper stirfnce, forming a skin impermeable 
to the passage of gases. The gases withdrawn from 
the bottom of the furnace may bo led away for tho 
removal of bye-products, and then re-delivered to pro¬ 
duce the heat required for carbonisation, and also 
utilised for other purposes. 

There must be several applications of the radia¬ 
tion furnace to the chemical industries, which 
should offer important advantages. In some cases 
gas hns been used with tho sole object of avoiding the 
introduction of ashes or dust into tho furnace ; but 
where contact of the flame is not necessary as regards 
the chemical operations performed, the utilisation of 
the heat by radiation first within tho heating 



that it may be taken in that condition ns not better 
than producer gas. If the llamo was allowed to piny 
along the tube in the ordinary way, it would very soon 
striko against the upper surface, producing smoke and 
soot, but by tho arrangement of deflector rings 
inserted in the tube, the gas is not allowed to touch 
the surface of the tube until after complete combus¬ 
tion has been effected ; and it will ho noticed that by 
this means tho llamo 1ms no discolouring effect on tho 
tube. Tiy this arrangement perfect combustion is 
produced, and there is no smoke. But besides this, 
a boiler fired in this manner lasts longer, because tho 
flame being out of contact with the plates, these are 
not worn away so readily, boilers being moro rfmidly 
destroyed through direct contact with tho llamo 
than from almost any other cause. As tho remain¬ 
ing heat of tho products of combustion come into 
direct contact with the sides or flues of the boiler and 
its regenerators, it is completely utilised, and tho 
mnximum of heating effect is thus ensured. 

Thus, in various applications that liavo been 
made, a saving in fuel lias been effected which 


chamber, and by contact afterwards with extended 
surfaces, will be a great step in ndvunco of tho mcro 
application of gaseous fuel. It is hoped, there¬ 
fore, that this paper will prove of inlorcst to tho 
members of this Society, and that it will lead to an 
interesting discussion. 

On the motion of Mr. AIusphatt, seconded by 
Mr. Ckowukii, n voto of thanks was unanimously 
accorded to Air. Siemens for his paper, and it was 
resolved to defer discussion upon it until the papor 
had appeared in the .Society’s Journal. 

On the motion of Air. Tviiku, seconded by Air. 
CitowiJKK, a voto of thanks to tho authorities of tho 
Oity and Guilds Institute for tho use of their rooms 
was carried by acclamation, and tho proceedings 
terminated. 

T1IK ANNUAL DINNKlt. 

The annual dinner of tho members of tho Society 
of Chemical Industry was hold in tho Freemason's 
Tavoru, Great C^iiecu Street, on Tuesday evening. 
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About 130 members and friends were present. The 
chair was occupied by the President (Dr. \V. JJ. 
Perkin, F.R.S.), who was supported by Sir F. A. 
Abel, Mr. E. K. Muspratt (the President-elect), Sir 
J. McCarel Hogg, Mr. Walter Weldon, Professors 
Hugo Muller and Odling, Mr. David Howard, .Mr. 
Ludwig Mornl, Mr. E. Rider Cook, Professors Arm¬ 
strong, Tildcn, Meldola and others. 

The first toast proposed was the usual loyal one. 
Mr. E, Rider Cook tiien proposed “The Houses of 
Parliament,” responded to by Sir J. MacGarel Hogg, 
M.P. (Chairman of the Metropolitan Hoard of Works). 
“The Learned Societies” was the next toast, pro¬ 
posed by Mr. Ludwig Mond, and acknowledged by 
Dr. Hugo Muller, F.R.S. (President of the Chemical 
Society), and Dr. W. Odling, F.R.S. (President of the 
Institute of Chemistry). “ The Society of Chemical 
Industry," was now proposed by Mr. Walter Weldon, 
F.R.S., and replied to by Mr. E. K. Muspratt. 
“The President” was the next toast, proposed 
by Sir F. A.. Abel, C.R., F.R.S., and responded 
to by Dr. W. H. Perkin, F.R.S. Mr. David 
Howard then proposed “Our Guests,” a toast which 
was suitably replied to by Dr. Ldwcnherz. The 
toasting was finally concluded by the President pro¬ 
posing “The Oflicers of the Society,” which was 
responded to by Mr. 'Watson Smith and Mr. Tyrcr. 
Interspersed with the toasts were several vocal and 
instrumental pieces, ably rendered by Messrs. A. 
Zimmcrmann, Max Schrattenholz, and F. J. M. Page. 


TUB EXCURSIONS. 

MESSUS. ORLANDO JONES iY CO.S STAItCIt WORKS. 

The first visit was on Wednesday morning to the 
starch works of Messrs. Orlando Jones, of Wands¬ 
worth. Divided into four parties, one of which was 
conducted by the head of the firm, the remainder 
by various other gentlemen, the company was led 
over the works, and the details of the manu¬ 
facture of starch from rice were explained in a most 
interesting manner. The operation in this extensive 
and well-conducted factory, which probably excited 
most attention as being of a chemical nature, is that 
in which the gluten is dissolved and separated from 
the ground grain by treatment with dilute caustic 
soda solution. Ry a process of deposition and decanta¬ 
tion the husk frbro and starch arc separated. After 
working up into white masses tho starch is cut into 
cubical blocks, and dried to a certain extent, when 
after packing in paper and placing in a drying 
chamber for threo or four weeks, the starch is found 
with an apparently crystalline appearance, adding 
greatly to the beauty of the commercial article. Tho 
alkaline solution of tho dissolved gluten, it is stated, 
is run off as waste, no use having been found for it. 
Tho fibro however is partly used in the moist state 
for cattle-food, whilst a portion is, after drying, sub¬ 
mitted to a special treatment, and is then utilised 
by paper-makers for giving body to paper. A special 
product, which consists of a form of “ wheaten flour,” 
is prepared in these works. Tho bran which has been 
separated from tho flour is finely ground and then 
restored to the latter, and in this lies the peculiarity 
of tho preparation. A sacclmrino preparation is also 
manufactured from maize, after cleaning and crushing 
tho gruin. 

MESSRS. JOYNSON it CO.’s PAPER MILLS 

at St. Mary Cray were next visited, and here a 
luncheon was most kindly provided for tho visitors. 
In these noted paper-mills were seen tho sovcrnl pro¬ 
cesses in their dillorout stages, from tho sorting of the 
rags, and tho bleaching, to tho manufacturing from 


he pulp of tho finest brands of paper. Sinco only 
assorted rags are used, it is needless to say that only 
paper of the.better and very best classes is mado by 
Messrs. Joynson it Co. 

THE 1IECICTON GAS AND CHEMICAL WORKS 

were visited on Thursday morning, July Oth. A 
large party of about 400 were conveyed by the “ Glen- 
rosa,” the finest boat of the London Steamship Com¬ 
pany, from All Hallows Pier to the landing stage of 
tho Beckton Gas 'Works, where tho visitors were 
received by Mr. Trewby, the principal engineer. In 
these admirably conducted works tho visitors were con¬ 
veyed from one principal point of interest to the other 
by rail. The Beckton Gas and Chemical Works form 
the central station of ten other gas - works, car¬ 
bonising about 1,500,000 tons of coal annually. 
It required no great perception, though it did 
some practical knowledge of the subject, to observe 
that the latest and best improvements in the arts of 
gas-making and tar-distilling arc employed by this, 
the first, and we believe still tho only, gas-company 
in the country' supplying at once illuminating gas, 
pure coal-tar products, and dye-stuffs. In the gas 
works, the firing of the retorts with gas was an in¬ 
teresting feature, as also the mechanical i£nd automatic 
apparatus for charging the coal into the retorts. In 
the tar distillery was seen to advantage the admirable 
system of setting tho tar-stills referred to in Dr. 
Lunge’s work on Coal-tar, loc. eit. pages 97,98, and 99 
(Fig. 4), so that the red-hot cinders never appear out¬ 
side the stills, but arcwhcclcd away under the same by a 
subterranean arched-passage, thus avoiding possibili¬ 
ties of fire or explosions. An interesting process for 
moulding naphthalene into corrugated sticks, for en¬ 
riching illuminating gas by means of tho well-known 
Albo-carbon lamp, was also witnessed in operation. 
The apparatus used somewhat resembles that by 
which a certain class of candles is made. The recti¬ 
fication of benzene, toluene, and xylene, is conducted 
in a well-appointed special department, and tho frac¬ 
tionation is performed in a dephlcgmating column. 
iSulphato of ammonia is manufactured in compara¬ 
tively vast quantity in these works, the sulphuric acid 
used being prepared on tho spot in extensive vitriol 
chambers. The chambers are supplied with sul¬ 
phurous acid from pyrites burnt in the ordinary 
pyrites burners, and from spent oxide saturated with 
sulphur (from the oxide purifiers) burnt in shelf- 
kilns. 

THE DUMPING STATION AT CROSSNESS AND DISIN¬ 
FECTANT FACTORY OF THE .METROPOLITAN HOARD 
OF WORKS 

was tho next point of interest. At this station and 
factory an experimental process is being carried out 
for disinfecting London sewage. It was explained to 
the visitors by Mr. Dibdin, principal chemist to tho 
Metropolitan Board of Works. 

Manganato of soda is made, brought into diluto 
solution, acidified, and tho acidified permanganato 
liquor well ngitated with the sewage pumped up by r 
gigantic pumping engines, working, despite the enor¬ 
mous amount of power expended, with wondrous 
silence. Tho water is afterwards roturned, when dis¬ 
infected, to the Thnmcs nt suitablo periods of the 
tide. 

THE NEW TILMJRY DOCKS, 

next visited, wero interesting chiefly on account of 
tho enormous scnlo on which, tho excavations and 
works generally are being carried on, as well as on 
account of the peculiar nature of the strata exposed 
in course of oxcavating. Mud deposits and peat bogs 
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appear toliavo covered this neighbourhood atone time, 
and deposited in tiiese now, at a depth of sonic forty 
feet below the normal surface, are still abundantly to 
bo found in an excellent state of preservation, trunks 
and branches of trees, as well as occasionally animal 
remains. The inspection of these extensive docks by 
the visitors was greatly assisted by the subdivision of 
the party into groups, each headed by an engineer, 
who explained the operations in progress. The 
weather throughout tho day was most propitious, and 
this event had inueli to do in making the excursion 
such an enjoyable one. As the steamer neared All 
Hallows Pier on the return journey, .Mr. J. C. Steven¬ 
son, M.P., in a few well-chosen and kindly sentences, 
proposed a vote of thanks to the Local Secretary of the 
London Section, Mr. Tyrer, for tho most effective way 
in which lie had carried out tho numerous and multi¬ 
form arrangements necessary in organising such a 
meeting, and thus contributing so largely to achieve 
a result so eminently successful. The vote, responded 
to most heartily, was then acknowledged in a few 
words by Mr. Tyrer. 

TIIE CONVERSAZIONE AND RECEPTION. 

On'Wednesday, at half-past eight, tho presidents 
of the Chemical Society, the Institute of Chemistry, 
and the Society of Chemical Industry held a recep¬ 
tion in the galleries of the Royal Institute of Painters 
in Water Colours, Piccadilly, W., wlicro in the course 
of the evening about 1000 ladies and gentlemen 
assembled. The conversazione, amid surroundings 
so charming to the eye as well as to the ear, may be 
pronounced a brilliant success. An admirably- 
arranged programme of instrumental and vocal music, 
under the direction of Mis3 Adelaide Thomas, was 
carried out to perfection, with tho assistance of Miss 
-Mary Thomas, Miss Riley (violin), Mons. Albert 
(violoncello), Mr. Tapley (vocalist), and Mr. Marshnll 
(accompanist). Conspicuous in this programme was 
the beautiful trio in D Minor by Mendelssohn for 
pianoforte, violin and violoncello, which was exceed¬ 
ingly well performed by Miss Adelaide Thomas, Miss 
Lucy Riley, and Mons. Albert. 


Honoon ©cction. 

Chemical Society’s Rooms, Uurlincton House. 


Chairman: David Howard. 


Commillcc: 


Sir 1'\ A. Abel. 

II. K. Armstrong. 
W. Crowder. 

C. Grtilmm. 

15. Hall. 

A. K. Huntington. 
It. Alessel. 


II. K. It. Rowlands. 
H. Itcdwood. 

T. Iloyle. 

John Splllcr. 

It. C. Trcwby. 

W. Weldon. 

J. Williams. 


Local flee, anil Treasurer: Thos. Tyrer, 
Garden Whurf, Church itoud, Dultersca, S.W. 


Meetings, Session 18S5 —First Monday in each mouth 
(unless otherwise indicated). 


Notlcosof papers and communications for tho meetings lobe 
sent ta the Local Secretary, 


Meeting held June 1, 1 SS;~. 


NOTE ON PROFESSOR LEONHARD WEBER’S 
PHOTOMETER. 

BY HOVEttTON REDWOOD, F.C.S., IM.C. 

This instrument consists essentially of two lubes 
attached at right angles, in tho form of tho letter T, 


in such a manner that, while one is supported in a 
horizontal position, tho other can be placed horizon¬ 
tally, or at any required anglo. At the junction of 
the two tubes is a reflecting prism, by means of which, 
in combination with a diaphragm, the field of vision 
of an observer looking into an eye-piece, which forms 
one end of the movable tube, is divided vertically 
into two equal portions. One-half of tho field is 
illuminated by the light passing through the movable 
tube, and the other half by light passing through tho 
fixed tube. The sourco of the light passing through 
the fixed tubo is ft small lamp burning petroleum 
spirit. This lamp furnishes the standard light, and a 
scale is attached to enable the observer to measure 
accurately the height of the llatne. Inside the fixed 
tube, between the petroleum lamp and the reflecting 
prism, is a frame, carrying in a vertical position a 
circular plate of opal glass, and travelling along the 
tube, from cud to end, by means of a rack and pinion. 
At one end of tho movable tube (the other end being 
furnished, as described, with an cyc-picce) is a holder, 
in which a rectangular plate of opal glass (or. if 
desired, two or more of such plates) is placed. The 
petroleum spirit lamp having been lighted, and tho 
flame adjusted to the height of two centimeters, tho 
light to be measured is placed at a convenient distunco 



from the rectangular glass plate (usually 1 meter), 
and the eye of tho observer being applied to the oyc- 
picce, the travelling opal- glass plate is moved by 
means of the milled head of the pinion until tho two 
halves of the field of view aro equally illuminated. 
Tho position of the travelling opal glass plate is then 
read oil on the graduated scale attached to tho fixed 
tube, and the illuminating power calculated by means 
of tho table of values supplied with tho apparatus. 
It is obvious that tho travelling opal glass plate, being 
illuminated by the petroleum lamp, becomes itself, to 
somo extent, a sourco of light; and tho amount of 
illumination of one-half of tho field, therefore, depends 
partly upon tho proximity of this plate. If it is found 
that tho light to bo measured is so powerful that tho 
standard side of tho field is not equally brightly 
lighted, even when tho travelling plate is brought as 
closely as possiblo to tho reflecting prism, at the 
junction of tho two tubes, tho light may, of course, bo 
removed to a greater distance, or a second opal gloss 
plate limy bo inserted in tho holder. Under ordinary 
circumstances both tubes of tho photometer aro in tho 
sumo horizontal plane ; but if it is desired to measure 
tho illuminating power of angulnr rays, tho movable 
tubo, which is fitted with an are divided into degrees, 
mny bo placed at any desired anglo. The apparatus 
is also applicable to tho measurement of uilTusod 
light. 
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Tho formula for calculating the illuminating power 
(B) of a flatno from tho readings obtained with the 
instrument, is: B=k.C^|(a+b!) normal (standard) 
candles. 

In this formula the factor k = l for such lights ns 
are of the same colour as the standard light, C is tho 
constant of the rectangular opal glass plate, R is the 
distance of the centre of tho light to be tested from 
tho rectangular plate, and r tho distance of the 
standard light from the circular travelling opal lilale. 
a and b are constants relating to the standard light, 
and 1 the length of the flame of the standard light, 
a and b have the respective values of - O SS and +0'!M, 
and are so calculated that when 1=2 (the normal 
heightof the flame being 2cc.) n + bi = 1. Accordingly, 
when the height of the standard flame is maintained 
at 2cm., the expression (a + bl) may be omitted from 
tho_ formula. Moreover, when the standard flame is 
maintained between 1'!) and 2'lcm., the expression 
(a + bl) may still be omitted, and tho result corrected 
by subtracting or adding as much per cent, as 1 is 
tenth millimeters longer or shorter than 2cc. With 
each apparatus the values of the opal plates aro fur¬ 
nished ; but in the printed description of the appara¬ 
tus Professor Weber describes how these values may 
be experimentally verified. 

Tho photometer is remarkably portable and com¬ 
pact (it packs into a box 21in. by 10?in. by Gin.), and 
it requires for its nso no specially prepared dark room. 

Tho principle of bringing tho light passing through 
two tubes into a divided field of vision for comparison, 
lias long been adopted in the construction of chromo¬ 
meters for liquids ; but the writer believes that tho 
credit of applying it for the measurement of light 
belongs to Professor Weber. 

Tho writer is not in a position to express any con¬ 
fident opinion ns to the merits of tho instrument; but 
he hopes at a futuro dato to givo the results of his 
experience in its. use. Opinions, however, frequently 
dill'er so widely in regard to photometric appliances 
that tho experience of an individual appears to be of 
comparatively small value, and tho writer’s object in 
making this brief communication is to direct attention 
to Professor Weber’s invention, in tho hopo that 
others engaged in photometric work may bo induced 
to give the apparatus a trial. In tho meantime tho 
writer may mention that ho saw the instrument in 
use in tho laboratory of the Normal Aichungs Kom- 
mission, in Berlin, and was informed that tho results 
obtained with it compared very favourably with thoso 
furnished by tho ordinary photometer. 

DISCUSSION. 

Messrs. F. W. I Lummy, W. Diudin, and Dr. P. F. 
Fuanicland criticised tho details of construction of 
Professor Weber’s photometer, and specially com¬ 
plained that operators were left with arbitrary 
standards, even more than in tho older forms of 
photometer. 

Mr. Redwood pointed out that ho had claimed 
nothing as yet for tho instrument; but ho should feel 
it iiicumbont upon him to givo tho benefit of his 
investigations in a futuro communication. 

—wmww— 

ON THE SOLUBILITY OF NITRIC OXIDE 
IN SULPHURIC ACID. 

BY a. LUNGE. 

In some recent communications to tho Chemical 
Society I havo montionod the analytical operation 


performed by means of the “ nitrometer,” described 
by myself sometime ago. Mr. A. H. Allen has lately 
described a number of new and highly interesting 
applications of this apparatus.* In this paper ho has 
mentioned a few circumstances which ho considers 
as drawbacks, to be avoided by special means. 
One of these is the formation of a persistont 
mercurial froth, which delays the reading. Allen 
mentions a way of avoiding this delay, but I do not 
think it even desirable to do so, as a certain time 
should elapse after shaking tho apparatus, both to 
give time for'the temperature of thegas to be equalised 
with that of the .surrounding air, and for allowing all 
the acid to run down from the sides of the measuring 
tube. The froth sometimes observed at the top of 
the acid, which is far more troublesome, is easily 
avoided by a sparing use of grease in the glass tap, 
and when employing vaseline I havo never been 
troubled at all with such froth. 

It seems a moro serious objection that Allon 
believes sulphuric acid to have a notable solvent power 
for nitric oxide; lienee lie recommends tho acid 
to bo diluted below that point where this solvent 
notion becomes appreciable, in the proportion of tlirco 
measures of strong acid to two of water. Allen bases 
this upon experiments made at his request by .Mr. T. 
Bailey, according to which, in tho case of acid of 
sp. gr. 1'02, the extra gas obtained after further 
diluting was fully O'acc. With stronger acid this 
source of error is said to become even more serious. 

ff Bailey’s experiment were to be trusted, evon tho 
dilution recommended by Allen would not bo 
sufficient, for strong oil of vitriol at l'8-l, diluted with 
two-thirds its volume of water, yields acid of l'G2, at 
which strength Bailey asserts it to retain still 0'5cc. 
of gas. If this were correct, one could only wonder 
that thousands of tests had been mado without 
noticing so grave an error. But this is not tho case ; 
•the following shows that Bailey’s result can only be 
accounted for by an experimental error, perhaps just 
in consequence of taking the reading with too little 
delay. 

C. Winkler and .T. Kolb havo tested tho solvent 
power of strong sulphuric acid for nitric oxide. Both 
of them found it not appreciable, the acid not having 
any action upon potassium permanganate, after NO, 
free from air, had been passed through for a long 
time. These experiments had to be repeated in order 
to discover any slight action overlooked by Winkler 
and Kolb. First of all I operated by shaking up from 
time to time from G to 12ce. of sulphuric acid with puro 
nitric oxide in the nitrometer, reading tho volume of 
gas,diluting with from 1 to lOcc. of water.shakingagain, 
allowing to cool down, adjusting the levels properly 
and reading again. This was repeated a good many 
times with new quantities of acid. The mcreaso of 
the volumo of gas on diluting tho acid amounted to 
0'0. r i u)i to at most O'IScc.; the larger amount was 
found when diluting moro strongly, and was 
evidently caused by the vapour tension of the dilute 
acid. Tho real increase of volumo is only 0'05 or at 
most O'lOcc.—a magnitude to be neglected in most 
cases, whilst O occ., as stated by Builoy, would cause 
a gross error. But oven the small amount found in 
tho above-mentioned tests probably is not caused by 
any evolution of NO, as will bo scon from tho 
following. 

I now mado a direct test of tho solubility of nitric 
oxide in sulphuric acid. This I did as well by moans 
of my uitromotor, which is most eminently adapted 
for this purpose, and is altogether in many cases the 
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most convenient absorplioinetrical apparatus. A given 
quantity (from 15-20cc.) of very pure sulphuric acid 
was introduced into the measuring tube ; the air was 
expelled by raising the level tube; the three-way 
tap was so placed that the cup communicated with 
the lateral bore, whereupon tho cup was rinsed and 
dried. Now the tap, still in the same position, was 
connected with the drying tubes of a gas holder con¬ 
taining nitric oxide, and dry NO was passed through 
until all air had been expelled from the connecting 
tubes and the cup. Thfl tap was now turned 180 
degrees, so that the lateral bore communicated with 
the measuring tube • by lowering tho level tube a 
few cc. of NO were drawn in, the tap was closed and 
the connection with the gas holder severed. The cup 
was filled with water, in order to remove the NO, the 
water run off by tho lateral bore of the tap, and the 
cup dried. Now the contents of the nitrometer were 
thoroughly shaken up from 50 to 100 times, which 
can be done much moro conveniently than with 
Bunsen’s heavy absorptiometer. The level tube was 
now placed so that the mercury balanced not merely 
the pressure of the column of acid within the 
measuring tube, but also the difference between tho 
actual barometrical pressure and 7G0mm. (Of course 
it would havo been easy to work at a lower or a 
higher pressure, which is just a special advantage of 
this apparatus.) After standing some time, the gas 
was driven out of tho measuring tubo by raising the 
lovel tubo and opening the tap, and the latter was 
sideways connected with a narrow glass tap burette, 
which allowed reading up to O'Olcc. A current of 
CO.j had previously been passed through the burette, 
and this was continued to the end of the titration, in 
order to prevent the air from acting upon the NO 
dissolved in the acid. The acid was now forced over 
into the burette, and was run from this into a very 
diluted, but exactly titrated solution of potassium 
permanganate, until the colour was discharged. 
Since very slight quantities had to be estimated, only 
lee. of a solution was employed, whose oxidising 
power was equal to O'OOOlOGgrm. O or 0‘000245grm. 
NO ; this was diluted and gently heated before 
running in the acid. Previously it had been round 
that lec. of the permanganate required 2Bcc. of tho 
acid before treating it with NO ; hence for each cc. 
of strong acid used m titrating, 0'030cc. permanganate 
had to be deducted. 

The observations yielded the following results :— 

(a) Concentrated sulphuric acid, ofsp.gr. 1'84=!)G 
per cent. ILSO ,, saturated with NO at 18“ 0. and 
TUOniiu. pressure, in two experiments absorbed so 
much NO that 4 33 resp, 4’22cc. of acid was required 
to decolourise lec. of permanganate; that is a mean 
of 4'28cc. Deducting from this 4 - 3 x0 036'=0 - I5, 
there remains 4'13cc. acid— i.c., lec. acid=0'24 :) ee 
permanganate=0'00005U3grm. NO*=0035ec. NO. 

(b) Dilute sulphuric acid, of sp. gr. 1'500=00 per 
cent. HmSO,, absorbed so much NO at 18° 0. and 
7G0mm. pressure, that in two experiments Ice. per¬ 
manganate required 8'42 resp. 8'UO, or a mean of 
8 GGec. acid. Deducting 0'15, there remains 8'51ce., 
pr ice. acid=0'117cc. permanganate=0'0000287grm, 
NO“0'017ce. NO. 

■Since the acid « must bo mixed with an equal 
volume of water to produce tho acid b, 0'0l7cc. NO 
in lec. of the acid 6 corresponds to 0'03-lcc. NO in 
lec. of tho acid a. In reality tho lattor hud only 
contained 0'035cc. NO. Jfence on dilutin'/ acid of 
V81, saturated with NO, with an tyual volume of 
water no nitric oxide at all is set J)cc. Therefore 
Bailey s observation must bo erroneous, and it is not 


possiblo to correct any presumed error in tho nitro¬ 
meter readings by dilution with water. But that 
error, according to tho above experiments, is so 
slight that it need not be taken into account in any 

ordinary case. 

Mr. Allen’s valuable paper lias caused me to tako 
up the question of further uses of the nitrometer. I 
cannot, for most purposes, approve of his plan of sub¬ 
stituting strong brine and the like for mercury; and I 
consider this a distinct and quite uncalled-for deterio¬ 
ration of the capabilities of that apparatus, except in 
a very few cases—for instance, when testing sweet 
spirit of nitre. Otherwise, I prefer attaching to the 
side of tho three-way cock a light ilask, with an 
inside tube soldered on to its bottom, and-connected 
with the cock by means of a short stout caoutchouc 
tube, so that it is suspended without any other sup¬ 
port. In this I perform the analyses of sodium and 
potassium carbonate and bicarbonate, of caustic soda 
or lime (for carbonate), of calcium carbonate, marl, 
etc., of manganese ore by means of oxalic acid, of 
oxalic acid or oxalates by means of MuO.., of acids, 
especially acetic acid, by means of carbonates, of tho 
free acid in many metallic salts, and so forth ; always 
employing Dietrich’s tables for the solubility of CCD 
in the liquid (Schcibler’s co-cflicicnt is altogether 
wrong). The alkaline bromine solution serves in the 
same apparatus, not merely for tho estimation of 
urea, but for that of ammonia salts ; in both cases 
taking into account the incompleteness of the re¬ 
action, which in the caso of urea amounts to 0 per 
cent, in that of ammonia salts to 2l per cent., of tho 
total quantity. The evolution of equal parts of 
oxygen from hydrogen peroxide and an acidified 
solution of potassium permanganate can bo utilised 
not merely for testing the former, but equally so for 
tho latter, by employing an excess of 1L0 = ; and I 
find this a perfectly correct way of standardising 
permanganate solutions, without the aid of balance, 
or weights, or substances of known composition. .More¬ 
over. 1 find that bleaching powder and manganese oro 
can be equally well estimated by means of Jl.j0.j,and 
I LCD by the former, the evolution of oxygen following 
precisely tho same lawns with KMnOj. I have made 
a great many experiments on all these points, and I 
find that tho nitrometer can be generally employed for 
all analytical operations in which is evolved a definite 
quantity of a gas, not soluble to a very considerable 
extent in the liquid from which it has been evolved, 
and not acting upon mercury'. By a contrary reaction 
I employ the nitrometer for estimating indigotin in 
reduced solutions of indigo, by means of tho absorp¬ 
tion of oxygen. The same apparatus serves very 
well for measuring and analysing the gnses dissolved 
in water or other liquids. I also utilise tho nitro¬ 
meter as a general apparatus for gas analysis, but in 
a totally dillerent wny from that employed by Mr. 
Allen—viz.,, in some cases by acting upon tho gases 
within tho measuring tube itself, in others by 
attaching to its tap ileinpel’s absorbing pipettes. To 
all these purposes my nitrometer is adapted by tho 
three-way cock, which is wanting in tlioso other 
pieces of apparatus whose authors have adopted tho 
nnmo brought forward by me. That cock can bo 
replaced by a plain one when employing the nitro¬ 
meter as an apparatus for reducing volumes of gases 
to normal conditions of tciupernturu and pressure, by 
confining in it a certain volume of air which occupies 
exactly lOOccm. at 0° and 700mm, All this and 
several othor matters havo boon described in moro 
detail in tho Juno number of tho Chemisette 
Industrie, and in tho English translation of Clemens 
Winkler's 11 Manual of Technical Cas Analyses,” now 
in the press, 
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ft sciontific operation, irrespective of all other con¬ 
siderations, as they would have to do when working 
for theoretical purposes, blit it is their duty to employ 
such methods that the results indicate wkal the article 
in question is worth. This value is entirely depending 
upon the sulphur of the pyrites itself, and if the 
chemist in his certificate returns the total sulphur, 
including that of galena, heavy spar, etc., ho actually 
deceives the buyer as to the value of the ore in 
question. 

Before my process of testing pyrites was generally 
adopted between buyers and sellers in Germany, 
there were constant disputes owing to the dis¬ 
crepancies between the returns of different chemists ; 
since that time I ant informed that tliero aro hardly 
any disputes of that kind. Fresenius himself has 
tacitly given up his opposition to my process ; and 
Dr. Clark's process would be as objectionablo in tlio 
above respect as that of Fresenius. It is not likely 
that in futuro pyrites consumers will quietly submit 
to paying for an additional half per cent, of sulphur 
which is of no use to them, and I do not doubt that the 
attempt to “ revolutionise ” the analyses of pyrites 
in this way will fall to the ground. 


Communication. 


31outnal anD patent Literature. 


ON DR. CLARK’S PROCESS FOR THE ESTI¬ 
MATION OF SULPHUR IN PYRITES. 

I1Y O. MJNGK. 

In the Journal of the Society of Chemical Industry, 
May, 188't, p. 320, Dr. Clark describes a new dry 
process for estimating sulphur in pyrites, which, 
according to Mr. Tatlock’s expectation, is destined to 
revolutionise the analyses of pyrites. Dr. Clnrk 
thinks his process called for, since the ordinary wet 
process involves certain errovs which do not oxactly 
counterbalance each other; but ho admits that the 
wet proccss,if properly carried out, yields very constant 
results, and this is indeed best proved by his own 
experiments as quoted p. 330. His own method 
generally yields results about i per cent, higher than 
those of the wet process. I shall not stop to inquire 
whether Dr. Clark’s method is really prcfcrablo to 
the dry methods previously known, especially that of 
Fresenius. But it is strango that in mentioning the 
various papers published on the estimation of pyrites 
by Fresenius and myself. Dr. Clark should have 
omitted to notice why i had objected to Dr. Fresenius’ 
method. My reason for rejecting any dry process for 
tlio estimation of sulphur in pyrites is that in this 
way wo estimato also tho sulphur of galena (which 
is nearly always presont) anti of tho sulphates of 
barium and calcium, none of which are of the least 
use to tho consumers of pyrites, whilst in the wot 
iroccss nearly the wholo ot that useless sulphur is 
eft behind in tho insolublo rcsiduo. I should there¬ 
fore, on behalf of tho buyers, strongly donrecatu the 
introduction of Dr. Clark’s or any other dry process 
as tho ordinary trade analysis of pyrites, or even the 
optional uso of it by commercial analysts. In this 
case I cannot agreo with Mr. Tatlock that chemists 
have nothing to do with theso matters, their solo 
concern being to render methods of analysis as perfect 
ns possiblo. It is a delusion to speak of a moro com¬ 
plete estimation of sulphur in pyrites, ns something 
fair and just. 1 ’yrites consumers do not want to buy 
galona or heavy spar, they want to buy pyrites; tho 
chemists who rogulato tho prico to pay for a special 
parcel by tlioir analysis aro not supposed to perform 


I.—GENERAL PLANT, APPARATUS, AND 
MACHINERY. 

Improvements in Hefriyeraling Machines for the Pro- 
auction of Clear, Transparent Ice. Dingl. Polyt. J. 

256, co. 

The “Gcsellschaft fiir Linde’s Eismnscliincn,” Wies¬ 
baden (Ger. Pat. 20,'JSl, July 10, 1SS3).—A series of 
lancct-slinpcd paddles is suspended in the freezing tank, 
which, working by means of a mechanical arrangement, 
keep the water in motion. The speed of the circula¬ 
tion, through the peculiar construction of the apparatus, 
decreases in the divisions of the tank with tlie fall in 
the temperature of the water. O. Kropf, Nordhauson 
(Ger. I’at. 2S.230, February 10, 1SS4), recommends for 
the same purpose the employment of n suction and 
pressure pump. A. Schwirkus, Berlin (Ger. l’at. 30,031, 
March IS, ISSi), adds lime, and frees the water from 
gases by means of nil air-pump, previous to freezing it. 

—F. M. 


Improvements in the Manufacture of Icc and Apparatus 
therefor. JI. JI. Lake, London. Eng. Put. 9051, 
July 1, 1SS1. 

The invention refers to improvements in that class of 
ice-mnking machines in which cold is produced by r 
vapourising water by means of a vacuum maintained 
through the rapid removal of vapour as formed, the 
chief object of tho invention being tbc construction of nil 
improved machine for tbc production of a block of ice by 
that method ami for its removal when formed. In 
carrying this out in ono way, the inventor uses an 
inclined cylindrical vessel provided with n piston upon 
an axis or shaft, which piston mi rotating over tho mouth 
of a basin tilled to tho brim with water, covers one-half 
of its lower surface with a thin film of water, tho other 
half of its surface being exposed to the refrigerating 
intluciicc of a vacuum. As the piston revolves it exposes 
to the cold a continued film of water, and thus gradually 
increases tho thickness of tlio coat of ico on its lower 
surface, provision being nimlo for tlio piston to yield by' 
sliding along of or with its shaft to make room lor the 
increasing thickness of tho ico. Upon completion of tho 
block, tbc upper part of the inclined vcssol, logotlicr 
with the piston and its axis holding tlio block, aro 
removed, and on tho admission of steam through tlio 
shaft and into tho hollow piston, tho block is released 
and slides oil'. Otlior arrangements with horizontal and 
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vertical cylindrical vessels, and including various 
methods of producing the film of water, me described, 
mul special provision is made in every modification of' 
the apparatus with the view to preventing the exposure 
to evaporation of any portion of the water used, execut¬ 
ing that which constitutes the film for congellation. By 
this means the inventor calculates upon maintaining a 
constant supply of fresh liquid surface for freezing. 
Sulphuric acid may be employed in aid of the absorption 
of the vapour abstracted from the vessel, or cold air may 
be blown into the vessel for the purpose of freezing the 
film of water, instead of making use of the principle of 
evaporation in vacuo. The specification is illustrated 
with fifteen sheets of drawings,—B. 


II.—FUEL, GAS, MD LIGHT. 

The Heat of Combustion of llonchamp Cool. 51. 
Schcurcr-Kestncr. Bull. Sue. Chim. Oct. 5, 1SS3. 

Tims is an account of an experiment undertaken by the 
author to verify some results obtained by himself and 
51. Mcunicr-Dbllfus fifteen years ago, which have heen 
disputed by 5151. liunte and Stohmann. The calori¬ 
meter lifted was a l'avre-Silbermann, just as in the 
original experiment - . Below are shown the composi¬ 
tion of the coal (ashes being deducted), and the results 
obtained compared with those obtained for samples of 
nearly similar composition in 1SG9 :— 


Carbon. 

No. t 
Sample, 
ISti'J. 

S9'9(i .. 

No. 2 
Sample, 

1 Still. 

.. SS-3S 

Present 

Sample, 

1881. 

... 89 09 

Hydrogen . 

5 09 . 

4 - 42 

... 5 09 

Nitrogen. 

1'2S . 

.. 1-20 

... F30 

Oxygonand Sulphur 

3-G7 . 

000 

... 4-52 

Heal of combus-1 
lion (calories)... / 

100-00 

9107 . 

lOO'OO 

.. 9117 

100 00 

... 9130 



-A. It. D. 


Improved Menus for Generatin'/ Steam by Chemical 
A'jenls. Amended Specification. IT. II. Lake, 
London. From 11. Gruueborg anil E. Ilurat, both 
of Cologne. Fug. Fat. 4295, March 3, 1SS4, 
lx the original specification it was proposed to employ the 
heat developed by tho combination of lime or concen¬ 
trated sulphuric acid with'water for the generation of 
steam. The amendment consists in the omission of sul¬ 
phuric acid, leaving caustic lime as the sole agent. 

—A. It. D. 


Improvements in Apparatus to be employed in the Manu¬ 
facture of Candles. L. J. Firie. For Curpmael & Co. 
ling. Fat. 12,954, Sept. 29, 1SSL 
IN moulding candles with conical fluted ends, rings are 
employed to mould theso ends. The purposo of the 
apparatus described is to free the thick ends of the 
caudles from these rings, and it is applicable to the 
ordinary caudle-moulding machines in use in England. 
It consists essentially of a subsidiary frame with rails, 
upon which the candles are laid horizontally, after being 
pushed out of tho moulds in the ordinary way ; one of 
these rails is movable, and works a set of plungers, 
forcing tho candles out of the rings, while tho rings 
uro themselves retained in their placo by another rail. 

—\V. L. C. 


Improvements relatin'/ to the Manufacture of Cake, 
and to Ovens therefor. II, II. Lake, London. From 
51cssrs. Wirth & Co., Frnnkforl-oii-thc-Mniii (Agents 
of Franz Brunck, Mannheim). Eng, Fat. 8453, 
Fobrunry 27, 1SS5. 

According to this invention, tho retorts nro of cup- 
shapoil section, and the side walls thereof are as nearly 
vortical as possible. This prevents tho formation of 
injurious cracks in tho coke-cake, and allows tho walls 


to be very thin, but nevertheless strong. To incroaso 
their stability, the partition walls and the heating lines 
between the retorts rest upon the arch of the healing 
channel or furnaco below. Wherever possible, tho coal 
in tho retorts is compressed when tilled, and a furrow or 
trough is .made in its upper surface to secure a more 
equable distillation. With a view to enable the coke- 
cake to retain its heat, this trough or furrow is tilled 
with lime, small coke, or tho like. Any mechanical 
device for compressing the coal and making this trough 
may bo used. Small coke powder added to the coal, and 
well mixed, has the cllect of reducing the number of 
injurious cross-cracks. Coals rich in gas, and also in 
water, uro mixed with tar and pitch, and made into 
bricks of a pierced or stellate section, so that the 
moisture may the more readily escape in tho coking 
process. From tho retorts the coke is drawn into a train 
of slaking waggons which pass below the retort doors. 
Instead of failing direct into these, it tumbles over 
sloping, pierced surfaces, or grates, which allow the small 
coke to pass through, and deliver only pieces of the 
proper size into the waggon.—A. R. D. 


Improvements in the Manufacture of Hydrogen. Gas, 

A. II. Reed, London. From G. E. Moore, Now York. 

Eng. Fat. 3779, March 21, 18S5. 

Tins is a process for treating hydrogen and carbon com¬ 
pounds for the oxidation of the carbon to carbonic acid, 
m which form it may be readily eliminated, leaving 
pure hydrogen. Tho hydrogen and carbon compounds, 
in a suitably divided state (generally as a gas or lino 
spray), arc brought into contact with the oxide or oxides 
of iron, manganese, copper, tin, lead or zinc, in tho 
presence of a steam jet. Tho metallic oxides must bo 
raised to the temperature required by’ the process, 
and the steam is preferably superheated. During tho 
operation, tho oxitles arc said to bo alternately reduced 
and reoxidised, acting ns carriers of oxygen between 
the steam and the carbon compounds, so that all Ilia 
carbon present is converted into carbonic acid, and 
leaves the chamber in which this is clleetud mixed with 
the hydrogen originally present and that resulting from 
the decomposition of the slcnin. The carbonic acid may 
bo removed by any known method, such as absorption 
by lime, or by water under pressure, or by solution of 
alkaline carbonate.—A. It. D, 


improvements in and Apparatus for obtaining Gas 
Jrom Hydrocarbons. J. F. Schucll, John Read, Jas. 

Warwick nhd William Derbyshire, Manchester. Eng. 

Fat. 9532, March 27, 1SS5. 

Tins invention consists in impregnating atmospheric air 
with a mixture of “ benzoline ’ and ether, or “gasoline." 
If for heating purposes, the proportions recommended arc 
a gallon of flic lirst to six ounces of tho second or third, 
if the gas is specially required for illumination, ono 
ounce of parallel should be added. The impregnation 
takes place in a closed vessel, divided into compartments 
filled with pumice-stone. This vessel is tilled to a 
certain depth with tho hydrocarbon mixture, and (ho 
air is caused to pass through the crevices between the 
blocks of pumice—openings in the partitions directing 
it in a zig-zng course through tho apparatus. 

—A. R. D. 


An Improvement in Gas Producers. Richard IIowsou 
Middlcsboroiigh. Eng. Fat. 13,407, April 8, 1885. 

According to this invention, it is proposed to conduct 
tho air blast downwards, instead of upwards, through 
tho mass of fuel in tho producer. Tho advantages aro 
chiefly that it prevents tho charging apparatus from 
getting unduly heated, whilo tho tar and coal-dust 
issuing from a fresh charge of fuel aro carried through a 
mass of glowing coke, and thereby vapourised. This, 
also prevents tho choking up of tho llucs,—A. R. D, 
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III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, Etc. 

Note with reference to the Methods proposed for Coking 

Coal and Recovering Volatile Matters. 11. E. Arm¬ 
strong. Jour. Iron and Steel Institute, 1SS5. 

The author is of opinion that in coking coal, the mere 
collection of the volatile matters evolved is not sullicient 
for a satisfactory solution of the problem at issue, because, 
even if the operations lie always so conducted as to yield 
coko of good (piality, (he quantity and character of the 
volatile products will vary considerably for each particular 
class of coal, according to the conditions under which 
coking is cficctcd. The results obtained by Watson 
Smith in his examination of the tars from the Simon- 
Carves and Jameson ovens, and from the Gartsherrie 
blast furnaces, afford ample proof of this. Although our 
knowledge of the chemical composition of coals is very 
imperfect, the author considers it in the highest degree 
probable that coals, especially those of bituminous 
character, for the most part consist of very complex com¬ 
pounds, which are not the mere residues of the primeval 
vegetation preserved to us as coal, but have resulted 
from the occurrence during the lapse of ages of a variety 
of complex chemical changes. The compounds present 
in ordinary “ high-temperature” tars, such ns are obtained 
in gas-making, and in the Simon-Carv&s tar arc not for 
the most part immediate products of distillation, but 
arc formed from the latter by a variety of secondary 
chemical changes, which in part arc of an analytical, 
nnd in part of a synthetical character. On the other 
band, tars such as have been obtained from the Jameson 
ovens and the Scotch blast furnaces are said to more 
nearly represent the primary products of distillation of 
coal, and the author regards these as “ low-temperature ” 
products. The Simon-Carvfcs tar is said to closely 
resemble ordinary coal-tar, The Jameson tars, however, 
contain large quantities of parallinoid hydrocarbons, 
such as occur in shale oil. The Simon-Carves tar is 
stated to be couaMn value to ordinary coal-tar; and, 
nlthough reliable information on this point is wanted, 
the opinion appears to be gaining ground that the Simon 
Carves tar is a satisfactory product, because it resembles 
coal-tar, whilst the Jameson tar, being unlike coal-tar, 
is an unsatisfactory product, and contains little that is 
of immediate value. Hence the Simon-Carves oven lias 
been strongly advocated as affording a solution of the 
problem at issue. The author is entirely opposed to this 
opinion, and considers, moreover, that chemically the 
method followed in coking coal in the Simou-Cnrvits oven 
is irrational as compared with that followed when coking 
is effected in the beehive oven as modified by Jameson. 
Coal-tar is a mere by-product of the manufacture of coal- 
gas, and in its production no attempt is made to sccuro 
a product having special qualities; it therefore by no 
means follows that because a product equal in value to 
ordinary coal-tar is obtained in coking coal, the best pro¬ 
duct which it is possiblo to obtain from the material at 
disposal has been secured, or that, in obtaining this pro¬ 
duct, much that is valuable has not been lost. Moreover, 
coal-tar is what the author terms a “final” product; 
it cannot well bo dealt with in any way so as to improve 
its quality, whilst the Jameson oil is not a final product, 
since its quality can be improved. J*y passing it through 
red-hot retorts, it may be mado to yield a considerable 
quantity of very rich illuminating gas, and a largo pro¬ 
portion of benzene and other valuable products such as 
aro present in ordinary coal-tar. (This Journal, vol, 
iii.402.) 

The author’s objections to the construction of tho 
Simon-Carves oven are—firstly, because the heat is applied 
externally, nnd, therefore, more or less wustcfully; and, 
secondly, because the mass of coal is first healed'to red¬ 
ness on its exterior, and all the products of distillation are 
then necessarily forced to puss through a rod-hot carbon¬ 
aceous shell, thus giving opportunity for tho occurrence 
of a variety of clioinical changes which tend to deteriorate 
tho product, llis idea of a thcoretienlly-porfect coke- 
oven is somewhat as follows :—It would consist of an 
oven resembling the present beehive oven, but with tho 
upper part largely extended so as to form a funmeo 


chamber of the type recommended by F. Siemens. Heat 
would be radiated upon the surface of the charge of coal, 
which would soon become coked, thus forming a protect¬ 
ing layer below which distillation would take place, the 
products being drawn away as rapidly as possible, and at 
as low a temperature as possible through the cool bottom 
of the oven. As slight an excess of air as possible, if 
any excess, being admitted to the furnace above, the 
small proportion of products of combustion which pene¬ 
trated the upmost layer would carry no oxygen with 
them. On this account, and because of the large volume 
of steam and of other gases generated within the mass, 
and because of the low temperature, the ammonia would 
probably almost entirely escape destruction. The gas 
sucked away would he of low quality as an illuminant, 
and would be available for carbonising, oil and ammonia 
having been removed from it by etiieient scrubbing. 

—D. 15. 


Recent Results with regard to Rtf-products obtained in 

Coking Coal in the Simon-Curris Coke-Ovens. Watson 

Smith, Jour. Iron and Steel Institute, 1SS5. 

Ix view of the fact that the Hear Park Company lias 
recently started operations with fifty of the Simon-Carves 
coke-ovens, with improved recuperating arrangements, 
and at the same time with it different class of coal to that 
used by Messrs. Pease (sec Jour. Iron and Steel Institute, 
1SSI, 2, fiOO; and this Journal, vol. iii. 00b), the 
author gives an account of the results obtained by this 
firm in the direction of tbe recovery of by-products. The 
temperatures obtained in the Hear Park ovens are, if any¬ 
thing, higher Ilian those at Pease’s West, near Darlington. 
Analyses of the tars obtained at Messrs. Pease’s and at 
the works of the Hear Park Company show that the tar 
obtained from the ovens employed by the Hear Park 
Company much more closely resembles normal gas- 
retort coal-tar than that obtained from tbe coke-ovens at 
Pease’s West. It is generally richer in benzenes and 
phenol, and though less rich in naphthalene and anthra¬ 
cene, it is, nevertheless, still a tar very rich in these 
substances. Tbe author is of opinion that in the English 
works employing the Simon-Carves oven, condensation 
is still imperfect, and the methods for most efficiently 
recovering tar and ammonia arc not much beyond tho 
stage of infancy, so that it is somewhat premature, ns 
yet, to attempt to set bounds to the value of the Siuion- 
Carvos ovens as producers of coal-tar and 'aiunionia. 
With respect to the employment of very high tempera¬ 
tures in carbonising coal m closed vessels, it is interesting 
to find that practically the very highest temperatures 
that cau be employed are the best for the production of 
benzene. The author regards the tar obtained at present 
in the works of the Hear Park Company as equal to the best 
Lancashire coal-tars. The proportion of tar obtained on 
tho coal carbonised is also stated to bo greater than that 
obtained elsewhere. One difference from ordinary gas- 
retort tar is observable oven in the Hear Park proiluct— 
viz., that the carbolic acid is less inamount inthislattcrtar, 
about O'.’5 per cent, against about 0'5 per cent, as the lowest 
average from tho ordinary gas-retort. Tho author thinks 
this loss quantity of phenols is duo to tho fact that the 
tar vapours in tho Sinion-Carvbs ovens have to pass 
through a very considerable mass of superincumbent coko 
at a very high temperature, nnd the rate of aspiration from 
the highly-heated ntmosphorcof theovensiseomparatively 
and of necessity very slow. 

Referring to Schulze’s theory, that the primary pro¬ 
ducts of tho dry distillation of coal aro plionols (this 
Journal, vol. iv. 330), tho author states that if this view bo 
correct, and phenols arc primarily formed on the distilla¬ 
tion of coal, then with a lower distilling temperature wo 
might expect to obtain tars richest in phenols, and at 
more elevated temperatures the phenols should diminish 
and hydrocarbons proportionately increase. This is so 
in tho easo of both Pease’s and tho Hear Park tars,, but 
when a close distillation is carried on at low temperatures, 
with shales or cannol coal, as in tho Scotch paraffin 
industry, tars aro obtained which aro rich in paraflin but 
poor in phenols, This circumstanco does not seem at 
first si'dit to bear out Schulze’s theory, unless it bo con¬ 
sidered that tho points of temperature at which a 
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maximum yield of phenols is obtained, and that at which 
they decompose to yield hydrocarbons, lie somewhat near 
together, and that the temperature employed in the dis¬ 
tillations in the parafliu industry are in the main below 
those necessary to produce aromatic substances, and 
amongst them phenols. 

The author has found the benzenes distilling constantly 
between S0° and S2°, and prepared from the tar front the 
Simon-Carvcs coke-ovens, to be very rich in thiophen, by 
comparing the indophenin reaction obtained with sucii 
benzeneswith the reaction obtained with benzenes of other 
origin, from which lie concludes that a limit temperature 
andexposure to prolonged contact withreddiotcoke rather 
favours than otherwise the production of thiophen. lty 
applying the indophenin reaction to the benzene obtained 
from light shale naphthas or spirit, no trace of thiophen 
Avas found to he present; this experiment would 
appear to sliotv that the temperature of formation of 
thiophen lies higher than that necessary for the forma¬ 
tion of benzene, and it is possible that a carbonising 
temperature might be adopted, at which benzenes are 
produced more or less free from the thiophens. 

Since the reading of the author’s paper before the Iron 
and Steel Institute, in Chester, in 1SS4, Madcrspach and 
Siersch have adapted the Appolt coke-oven for the 
recovery of by-products. It is proposed to use a similar 
alternate regenerative heating arrangement to that 
adopted by Otto in the case of his coke-ovens. The 
author thinks that, as a whole, ovens with bottom Hues, 
ns well as side lines, must rvork better. The ovens 
patented by Madcrspach and Sicrsch have side Hues only. 


Recent Results and Further Development of the Simon- 

Carets Cokin'/ Process (Utilisation of Jilf-products). 

II. Simon. Jour. Iron and Steel Institute, 1SS5. 
After referring to the progress made in the Simon- 
Carvcs coking process during the twelve months which 
have elapsed since the last summer meeting of the Iron 
and Steel Institute, the author discusses the working 
and construction of (lie ovens. To give the best results 
these ovens must be driven at a temperature varying as 
little as possible. Variations of temperature nll'cct the 
quality of coke and iuliucuco the wear and tear of the 
ovens. It is also of extreme importance to charge and 
draw the ovens regularly, as this is the only way of 
obtaining the maximum of gcod results, not only in 
quality and quantity of by-products, lmt also in obtain¬ 
ing these by the least expenditure of intelligent labour 
and of wages. The author then refers to the utilisation 
of by-products at the Avorks of the Turrcuoirc Company, 
near St. Etienne, Avlicre the gas, after having undergone 
the usual treatment for tbo recovery of by-products, 
is, before being burned in the ovens, subjected to a 
further process for the extraction of benzene and oilier 
light hydrocarbons. (See this Journal, iv. [5], page.138.) 


Natural Gas Fuel, and its Application to Manufacturing 
Purposes. A. Carnegie. Journ. Iron and Steel Insti¬ 
tute, 1S85. 

The author gives a detailed account of the four gas pro¬ 
ducing districts near Pittsburg. At the principal field, 
that o[M nrraysvillo, nine wells have been sunk yielding as 
much as .'10,000,000 cubic feet of gas in 21 hours. The avcIIs 
of Washington County are less productive than those of 
the Murraysvillo district, whilst the Cutler gus Helds and 
the wells of tho Terciitum district supply a considerable 
portion of the gas used. Thecostof piping isnow estimated, 
at tho present extremely low prices, with light of way at 
£1500 per mile, thecostof drilling being about £1000, 
The mode of procedure is described in detail ia the 
original paper. Tho pressure of tho gas as it issues 
from tho mouth of tho well is about 200 pounds per 
square inch. At the works where the gas is used, umo 
miles from the wells, the pressure is 75 pounds nor squaro 
inch. Eleven lines of pipe convey gas from the various 
Avolls to tho manufacturing establishments in and mound 
Pittsburg. 


ANALYSES OF NATURAL GAS. 


No. 

co 3 

CO 

° 

C,II, 

CM, 

OH* 

II 

N 

Hfat units. 

1 

O'SO 
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1T0 
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3’CO 
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_ 
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2 

O’CO 
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3 

- 
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0T0 

O'SO 

O’CO 

12*30 
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- 

715.813 

a 

- 

l'OO 

2-10 
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5*20 

57*85 

9*01 

23*11 

592,380 

G 

0'30 

000 

1'20 

O’CO 
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75*1G 

11*15 

2*89 
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ANALYSES OF SIEMENS’ PRODUCER GAS. 


No. 

CO a 

CO 

1L 

OH* 

N 

Heat unit*. 

1 

1 

3*90 

27*30 

_ 

1*10 

07*10 

93,000 

0 

SCO 

20*00 

8*70 

1*20 

01*10 

07,181 

3 

9*30 

10*50 

8*00 

2*70 

02*90 

09,071 

1 

1*50 

23*00 

COO 

300 

05*90 

111,939 

5 | 

0*10 

22*30 

23*70 

1*00 

11*90 

101,101 


The iintlior lias compared the heating porver of natural 
gas with bituminous coal, and found iiiat 54'4 pounds of 
coal slightly above the general average of I’ittsuurg coal 
arc equal in beating power to 1000 cubic feet of gas, so 
that at a cost of live shillings per ton of coal (2000 
pounds) lOOOcubicfeetof gasnroAvorth fortheir heat units 
1 0H2 pence. In comparing this gasAvith anthracite coal, 
it was found that 1000(cubic feet of gaB arc equal to 58'4 
pounds of coal. If this coal cost 20 shillings per ton, 
1000 cubic feet of natural gas arcAVorth nine anda-lmlf 
pence for heating power.—I). B. 


IV.—COLOURING MATTERS AND DYES. 

Method for the Manufacture nf Azo-colours. Vcrcin 
Clicinisclicr Eabrikcn, Mannhciui. Gcr. l’nt. 29,957, 
February 19, 1SS-I. 

Two molecules of a phenol in nn alkaline solution aro 
acted upon Avith one molecule tetrazoditolyldisulphonie 
acid. In this manner yellow colouring matters arc ob¬ 
tained from phenol, eresol, and xylcuol. The nnphtliols 
and their snlphonic acids yield red colouring mailers, of 
Avliich those derived from /3-iiaphthol are especially 
beautiful.—E. M. 


Improvements in and relating to the Manufacture of 
Colourin'! Matters. William Robert Lake, South¬ 
ampton Buildings. From Leo Vignon & Co., Lyons, 
France. Eng. rat. GS72, April 20, 1SS4. 

Tins iiiAenlion relates to tho production of az.o-colours 
from a-uaphtholdisiilphomc acid, and the diazo-com- 
pouuds of amines or tneir sulphonic acids. The o-nanli- 
tholdisulphonic acid is prepared by heating o-naphtliol 
Avith threo times its weight of mono-hydrnted sulphuric 
acid lo from 100 to 110°7or 8 to 10 hours. A list of tho 
colouring matters produced by the different diazo-com- 
pounds is given in tho specification ; these vary from 
orange-red to violet-red.—R. M. 


Process for Separatin'/ the a-monosulpho Acid of the 
p-nup/Uhol Jrom certain Admixtures. Herbert John 
lladdan, 07, .Strand, 'Westminster. From tho Barbell- 
fnhrikcii voriii. Fr. Bavcr & Co., of Elberfcld, Gormany. 
Eng. l’nt. 8195, May HI, 1884. 

Thu object of this invention is to purify tho sulphonic 
acid obtained by rapidly sulphonating g-napiiflio! at 
50-00 v from Schuller's acid, “ nml another body Avliich is 
probably also a monosulpho acid of IhofJ-iiaphthol." The 
method of separation depends upon the facility with 
Avliich tctrazodiphcnyl and its homologues combino, 
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first with the “foreign hotly,” then with Schiiflcr’s neitl, 
and lastly with the /S-nuphthol-a-sulphonic acid. The 
latter, which is the most valuable product, is required 
for the croccin scarlet, and by fractional precipitation 
with tctrnzodiphcnyl, the “ foreign body ” and SciiSIlcr's 
acid are first removed. The advantages claimed for this 
process are that the by-products which arc first pre¬ 
cipitated arc economically valuable, being valuable claret- 
red dyes.—R. M. _ 


Improvements in the Process of Manufacturing Chloro- 
iodic Bases and Colon rim/ Matters. Eiigen Outer- 
mayer, Wiirtemherg; and Max hittmar, Kb'nigsberg. 
Bag. l'at. 9252, June 20, 1884. 

The bases of the pyridine and quinoline scries, when 
treated in hydrochloric acid solution with iodochloric 
hydrochloride, form crystalline compounds. In the case 
of quinoline the substance has the formula C 9 11 7 N1CI. 
When the neutral aqueous solution is boiled the com¬ 
pound gives olF iodine. The following illustrations of 
the process are given :—(1) Skilos. of iodine are suspended 
in itOkilos. of water, and chlorine is introduced till tho 
iodine is dissolved. The solution of I Cl 11 Cl is then 
mixed with a hydrochloric acid solution of 5'2kilos. of 
quinoline, and the orange-yellow precipitate filtered, 
-washed with water till of a bright sulphur yellow, and 
then pressed. (12) 5kilos. of K1 arc dissolved in Skilos. 
of water, and 25kilos. 1101 added; -I'Skilos. of sodium 
nitrite are gradually added till a clear solution is formed, 
when the latter is mixed with 3'Sokilos. of quinoline in 
hydrochloric acid as before. Instead of quinoline mid 
pyridine, their hoinologucs may be employed (toluqiiino- 
line, quinaldinc, tolnqiiinaldinc, etc.), and also the 
cliloromethylates. Examples are given showing the 
process employed in tho case of quinoliiic-chlorincthylntc, 
tctrahydroouinoliiic-chlormetliylate anil oxyquinoline- 
cblormctliylate. When these cliloriodised bases are 
heated with aromatic amines (equal molecules of each), 
red, violet, and blue colouring matters are produced. 
Tlius, with dimcthylaniliiic a blue violet colour is 
formed. By the addition of benzyl chloride during the 
reaction the colour obtained is greenish blue.—It. M. 


Improvements in the Production of Colouring Matters 
suitable fur Dyeing and Printing. John Erskiuo, 
Glasgow. From tho Farbcnfahriken voi innIs Friedrich 
Bayer & Co., Elberfeld. Eng. Pat. 95 IS, June 2S, 
1SS4. 

The new colouring matter described in this specification 
is a secondary azo compound resulting from tlie combin¬ 
ation of dinzoxylcnc-nzobcnzcnesulphonic acid with p- 
naphtliul-a-sulphouic acid. The formula of the compound 
is :— 

. SO,NIL. CJL.N : N.O,II 8 .N : N.C Io II 5 . UO.NnSO, 

(l) H) W («) 

Tito solution of tho dinzo-azo compound is mixed with 
the well-cooled solution of the iiaphthol sodium salt in 
tho presenco of ammonia mid the colouring matter 
Baited out.—II. M. 


Improvements in the Manufacture of Dye-wood Extracts, 
etc. Harold Eiiumcr, Liverpool. Eng. Pal. 0570, 
June 30, 1SS1. 

The liquors arc concentrated by heat nearly to 10“ Tw., 
reducing the tenqieraturo to 80-90’C., and then coin- 
ploting evaporation by the application of air, which is forced 
through the liquid until Hie desired strength is attained. 
For the latter purpose perforated pipes or a rose may be 
used and supplied by any suitable blowing mechanism 
or exhauster. “ The strength of 10°Tw. can be obtained 
without discolouring tho liquid, but if a temperature of 
ubovo 80° O. or 90° 0. bo used for higher concentration, 
the liquor is liable to be.discoloured or ‘burnt.“ By 
this invention tho liquor can bo brought to a greater 
density than can bo accomplished by tho vacuum process, 
and tho liquor can bo concentrated at a higher tempora- 
turo without the danger of discolouring than by the 
ordinary open process,"—11. A, It. 


Improvements in the Manufacture of Dyes or Colouring 

Stuffs. Emil Cnpituine, 89, Chancery Lane, Middlesex. 

From Adolf Ewer and Patti Pick, of Berlin, Germany. 

Eng. Pat, 9G32, July 1, 1SS4. 

The object of tliis invention is to prepare colouring 
matters varying from yellow to brown by acting with 
cyanic acid and i(3 derivatives upon primary, secondary, 
or tertiary amines, or teira-alkyhscd derivatives of 
diamidobcnzonhciionc in the presenco of condensing 
agents. Of (lie derivatives of cyanic acid tho authors 
specify the ethers, the nolymerides and their ethers, the 
derivatives of urea, and tho sulpho-derivatives of cyanic, 
i.socynnie, and cyanuric acids, and the sulpho-derivatives 
of urea. The condensing agents mentioned are potassium 
pyrosiilphntc, meta- ami pyrophosphates, phosphorus tri¬ 
chloride, pcntachloridc and oxychloride, the chlorides and 
fluorides of boron and silicon, nml the chlorides of zinc, 
magnesium, calcium, ami aluminium. Of the colouring 
matters producible by these reactions the inventors 
claim only those which, by the action of strong mineral 
acids, split up into nmmonin or a primary aromatic 
amine, and a tri-, di-, mono-, or non-alkylised diumido- 
henzophenono, Examples illustrative of the mode of 
working are given in t lie spccilicatiuu.—It. M. 


Improvements in Producing Snlpho-colouring Matters 
by Electrolysis. Emil Cnpitnine, S!l, Chancery Lnnc, 
Middlesex. From Messrs. Ewer nml Pick, Berlin, 
Germany. Eng. Pat. 97515, July -t, ISSl. 

This invention is bused upon the observation that when 
two plates of platinum arc immersed in a solution of 
paraiiiidodimetliylaniliiic in dilute sulphuric acid, and 
the solution saturated with sulphureted hydrogen, the 
liquid round one of tlie platinum plates assumes a blue 
colour when this [date is made tlie positive and tlie other 
plate the negative pole of a voltnic battery or a dynamo- 
machine. The blue colour formed round the positive 
plate soon disappears and n ''rev film collects on the 
plate ; when tills film is brushed oil' the blue colour is 
again developed, so that if the positive plate is kept 
clean by constant brushing, the blue colour formed docs 
not disappear, nml tlie colour of the solution becomes 
deeper as tlie electrolytic operation proceeds owing to 
tlie conversion of tho “methylene white " into “methyl¬ 
ene blue.” In illustration of tlie mode of working, tlie 
inventors describe and figure a form of apparatus which 
consists of a wooden vat varnished inside, and containing 
an insulated wooden shaft provided with arms for stirring 
the liquid, ami also with a set of arms provided on their 
opposite faces with bristles for cleaning tlie electrodes. 
Tlie latter arc platinised copper plates fixed horizontally 
in the vat at such a height that they arc swept by the 
brushes on the revolving shaft. A solution of 1 part 
of puraiiiidiMlimetliyhuuline in 10 parts of wntor and 4 
parts of sulphuric acid of 00“ B,, is lirst run into tiie vat, 
ami the stirring apparatus and the electric current 
started. A solution of sodium sulphide is then run in 
till tlie vat liquor is saturated with S11... From time to 
time tho liquor is tested for pnrnmidodimcthylnnilme, 
and when the substance is no longer present tho supply 
of sodium .sulphide is stopped, tho excess of Sll, removed 
by blowing air through the solution, and tlie electric 
current continued till all tho “ methylene white” lias 
become converted into “ methylene blue.” Tlie latter 
is then precipitated by zinc chloride and common salt in 
tlie usual way. The process is applicable to other 
alkylised derivatives of para-dianiiiics, nml also to tlie 
production of methylene blue directly from nitrosodi- 
iiictliylntiiliiio by lirst reducing this substance at the 
negative electrode mid then proceeding as before. A 
form of apparatus for working this lust process con¬ 
tinuously is described (see this Journal, iv. [5], 310). 

—R. M. 


Improvements in the Manufacture of Colouring Matter. 
William Hebert Lake, Southampton Buildings, 
London. From Leo Vignoii & Co., Lyons, Franco. 
Eng. Fat. 9S0S, July 5, 1SS-1. 

Tins invention roluleH to tlie preparation of a yellow 
colouring matter by nitrating a-naplitiioldisiilphonic 
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acid. The latter is prepared by heating 30 parts a-napli- 
tliol with ISO parts of sulphuric acid of 00° B. to from 
S0-100° C. for S-10 hours. The product is mixed with 
ice aud the diluted solution nitrated by gradually adding 
90 parts of nitric acid of 10° 15., not allowing the tempera¬ 
ture to exceed 30° C. The temperature is afterwards 
raised to 40° for a few minutes, and then reduced to 
from 12-15° C., and the precipitate collected, pressed, and 
converted into a potassium salt. The original feature of 
the invention is stated to he the employment of the 
sulphuric aeid of 0G° 15. instead of fuming sulphuric acid. 


Improvements in the Manufacture of Colouring Matters. 

William Robert Lake, Southampton Buildings, Lon¬ 
don. from Leo Yignon & Co., Lyons, France. Eng. 
Pat. 9S12, July 5, 1884. 

The object of this invention is to prepare a series of 
blue and violet colouring matters containing sulphur 
from paradiamincs produced by the reduction of amido- 
nzo compounds. The process consists of three opera¬ 
tions :— (1) The formation of paradiamincs by the 
reduction of the amidoazo compounds by means of 
sodium sulphide or other reducing ngents; (2) The 
conversion of the paradinminc into a tluo-basc in the 
wet way by the prolonged action of sulphureted hydro¬ 
gen, or in the dry way by fusion with sulphur according 
to I.auth's method ; (3) The oxidation of the fhio-hase 
by means of ferric chloride, potassium bichromate, etc. 
Amidoazohcnzenegives a blue, amidoazotoluene a violet 
dye, by these operations. The colours are said to lie 
easily applicable to mordanted cotton and to be fast 
both to light and soap.—11. M. 


V.-TEXTILES: COTTON, WOOL, SILK, Etc. 

An Improvei! Substitute for Gut, applicable to Lawn 
Tennis and other Rackets; also suitable for Clucks 
and other Mechanical l’urposcs. Robert M filler. 
Eng. Pat. 0140, April 17, 1SS4. 

The inventor prepares artificial gut by dipping twisted 
silk cords in a mixture of gelatin and glycerin, the 
latter being added to give pliability. From S to 10 
parts of glycerin to 100 marts of gelatin forms a good 
average mixture. It should he applied at a temperature 
ofTCC.-E. J. 15. 


Improvements in the Manufacture of a Combined Paper 
and Cloth Material for Dookbiniling, etc. IS. Harlow, 
Castleton, Manchester. Eng. l’at. 9727, June 3, 1SS4. 
IXVIJXTOIt passes the two materials, cloth and paper, 
through a pair of bowls, one of which lias a rigid surface 
and the other a resilient one. 'J’lto cloth may ho previ¬ 
ously Htideucd by an ordinary mangle or back-stnrchcr. 
The adhesive substance used to unite the two materials 
may he starch, gum, or any'other convenient substance. 
Inventor claims that previous attempts to combine cloth 
and paper in this maimer have been failures, owing to 
the use of rollers or bowls entirely with rigid surfaces. 
For rigid bowls he employs brass, copper, hard wood, 
iron or steel. For the resilient rollers cither indiarnhiier, 
or metal coated with indiarubher, gutta-percha, cotton, 
or paper, is employed. The combined material is dried 
by passing over the steam cylinder as usual, or bv any 
convenient drying process, ami may then be calendered, 
embossed, or finished in any way required.—li. A. R. 


Improvements in the Method of and Apparatus for 
Uurbonisiny and Drying Woollen Pieces, Wool Noils, 
Waste or Rags. Duke Fox. Eng. Pat. 9273, June 
21, 18S4. 

Ax apparatus is employed for treating woollen materials 
from which it is desired to removo vegetable matter 
with hot hydrochloric aeid gas. The putenteo claims 
“ wool or rag carbonisem constructed with a 'central 
chamber connected with retorts, tlio chamber is fitted 


with a series of swing grids arranged for loworing the 
material to be operated upon from one grid to another." 
The specification is accompanied by drawings illustrating 
the construction of the apparatus.—E. J. 15. 


An Improved Method or Process of Destroying Vegetable 

Substances contained in Wool or Woollen Fabrics. 

George Sales Jarinain. Eng. Pat. 9373, June 24, 18S4. 
This process consists in heating wool or woollen fabrics 
in a bath of dilute hydrochloric acid. After washing 
and drying, the material can he readily freed from vege¬ 
table matter by mechanical means. Tlio strength of acid 
ami duration of treatment can be varied according to cir¬ 
cumstances. 'With nil acid of Tw., mill a temperaturo 
of 200° F., about 105 minutes’ immersion will stiflico 
at S° Tw. and a temperature of 1S0“ F.; the treatment 
should be continued for twenty-six minutes. If the 
temperature be allowed to riso above 200° F., tlio 
woollen material is liable to be alVected.—E. J. 15. 


VI.—DYEING, CALICO PRINTING, PAPER 
STAINING, AND BLEACHING. 

On Printing with Artificial Indigo. IL A. Costobadie 
Bull. Sue. Iud. Roticii, 1SS1, 757, 

OimioxiTltOPII EX vi.ritOPlor.lc acid, which at the time of 
its appcarmiceat traded a great ilualof attention, 1ms now 
almost fallen into oblivion, most printers having given 
up using it on account of its high price. Yet, the artifi¬ 
cial indigo produced from it possesses certain advantages 
over the natural product, ami for this reason some 
printers are still using it, especially for light shades, in 
this case the high price docs not form such a great draw- 
back to its application. Thu treatment of the printed 
cloth is very simple. It is hung up at a temperature of 
25° C. for twelve hours until the blue is fully developed, 
then soaped nt 75° C. and steamed in a Mather & 
Platt’s apparatus. By the process of steaming the 
disagreeable odour adhering lo the cloth (derived from a 
decomposition product of the xantliato used as a 
reducing agent) is completely removed, l’ropiolic aeid 
is also suitable for producing even sky-blue shades by 
the patting process, upon winch discharge patterns can 
be obtained in Hie same manner ns on vat-bluc. Also 
resist patterns not readily obtainable with natural 
indigo can be produced with propiolie aeid in the manner 
below described. The mordants thickened with British 
gum are first printed on the cloth and then dyed up in a 
colour hath. In order to produce white resist patterns 
on a blue ground, a mixture containing citric and oxalic 
acids, and consisting of 90 litres lemon juice 28“ B., 24 
litres caustic soda 30°, 2 litres oil or tallow, JCkilos. 
dextrin, und l - 2kilo. oxalic acid, are printed on. After 
ageing, tlio cloth is padded with propiolie aeid, hung up 
for twelve hours for the purpose of developing the blue, 
and passed once more through this process. The standard 
colour mixture is composed of 3 - 0kilos. starch, 30 litres 
water, 31 - 0kilos. 20 pur cent, propiolie acid paste, and 
D'okilos. borax. A printing colour is prepared by 
adding to 5 litres of tliis mixture 500 grammes sodium 
xantlmtc, a padding colour by mixing 4 litres of this 
printing mixture with 12 litres of starch paste. The de¬ 
velopment of the blue being completed, the pieces aro 
passed through ti bath of sodium arseniate at 75° C., and 
then through the colour bath, the temperaturo of which 
should bo kept as'low ns possible to avoid deterioration 
of the bluo colour. The pieces are finally soaped nt a 
temperaturo below 75° O. A resist for eliromo yellow 
mid orange is obtained by adding lo llicsc colours oxalic 
acid in tlio proportion of 15 gimmnes per litre. Fine 
orange shades might also bo obtained by dyeing up tlio 
resist mordant in a iiitroalizarin bath. Catechu brown is 
turned much darker through the influence of the padding 
colour, this phenomenon boing nrobnbly due to a peculiar 
action of the soda xantliato,—F. M. 
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Effects produced by the Sulphurous Acid of the Atmo¬ 
sphere of Towns. Cl. Witz. Lull. Sue. Ind. Rouen, 

13, ioi. 

The author 1ms proved the prevalence of sulphurous 
anhydride in the atmosphere of the town of Rouen 
hy observations on certain hills printed with lead 
pigments, chiclly minium, and posted- on walls of 
various aspects. Certain of these which were observed 
to fade very rapidly were examined, and found to 
contain both sulphate and sulphite of lead. Rills of 
the same hind posted aloim the country roads, although 
more exposed to the weather, showed a decreasing tlo- 
colorisation of the printed matter in proportion to the 
distance from the town. It was also observed that 
notices printed in the same pigments, and exposed in 
shop windows where gas was burnt, showed a similar 
decolorisation, and the presence of sulphite of lead was 
similarly established. The presence of sulphurous acid 
in an atmosphere may be readily demonstrated by intro¬ 
ducin''a glass vessel filled with ice; the lmmidifv con¬ 
densed on its surface may be tested by the ordinary 
reagents for this compound. More simply still, the 
moisture condensed on the windows of a room when gas 
is being burned will be found to decolourise iodide of 
starch. The condensation of sulphurous acid together 
with the moisture in fogs and hoar frosts has been found 
by the author seriously to ailed goods printed with 
colours sensitive to sulphurous acid ; of these he specifies 
logwood and Rrnzil wood shades, and aniline black 
(compare Ibid. 1S79, 185; 1877, 208; 1S70, 810; and 
1S78, 70). The author especially commends these results 
and his method of observation to the notice of dyers and 
calico printers.—U. 1°. 0. 


An Improved Apparatus and Process for 11 leach in y, etc., 
Fibrous Materials. IV. 1). (judge, London. From C. l’\ 
Glaser, Rerlin. Eng. l’at. 7000, March 19, 1 SSI. 

The chief point of this invention ia the placing in the 
interior of the boiling kiers, fitted as required and usual, 
one or more proportionately light and easily removable 
vessels, with perforated bottoms, which are charged with 
the goods to be acted upon ; and the arrangement of the 
space between the inner ami outer vessels, by partitions, 
in such a manner that the agents which are introduced nr 
mnde to circulate in the boiler may be forced to pass 
through the materials to bo acted upon, and that how¬ 
ever high tho pressure may be during tho operation, 
the strain on tho inner vessel may never exceed that 
which is necessary for the penetration of the goods. 

-II. A. R. 


Inijnovcmcnts in Winking and Dyeing Machinery. J. 

Worra.II, Salford. Eng. Pat. 7709, May 1-1, 1SS-1. 
The main feature of this invention is in a washing and 
dyeing machine, the combination of a tank for contain¬ 
ing liquor, with a frame carrying a ring of guide rollers, 
and two rings of winches or beaters concentric with the 
rollers, the guide rollers serving to present tho fabric, as 
it is drawn through tho machine, to the action of the 
beaters, such beaters being driven by gearing oporaiod 
from tho central shaft, and serving, while tho cloth is 
presented to tho action of tho liquor, to impart to tho 
cloth a rapid vibratory motion.—11. A. R. 


Improved Apparatus to leased in Bleaching and Dyeing 
J'iccc Goods. J. AVorrall, Salford. Eng. Pat. 9582, 
Juno 80, l SSL 

In treating velvets, velveteens and similar goods, great 
dilliculty has hitherto been found in preventing the for¬ 
mation of creases in the goods, which creases are duo to 
the curling up of tho selvedges as the fabric is travelling 
through tho bleaching, washing or dyo vat. In order to 
counteract tho said curling up, tho inventor passes tho 
cloth, during tho tiino of its being acted on by vnrioua 
agents, round a drum surrounded by eight or twelve 
pressing cylinders, thoro boing lilted between Iheso 
cylinders, except at tho part whero tho cloth enters 
and leaves the apparatus, guide bars, tubes or rollers, 


for holding the cloth away from the drum while it 
is receiving a supply of bleaching or dyeing liquor. 
Tho supply is delivered to the cloth through some or all 
of the guide bars or tubes, which arc slotted for that 
purpose, and nro in communication with a supply cistern 
or pump. The guide bars, or every alternate one, will 
bo furnished with diagonal ribs, inclining towards a 
central line, and serving to put n slight lateral strain on 
the cloth as it passes over the bars, so as to keep tho 
selvedges well extended. I’or drawings und details the 
original specification should be consulted.—II. A. R. 


Printing one or more Colours simultaneously on Cotton 
or Woollen Hauls and the like. T. G. Cfmrlcsworth, 
Leicester. Eng. Pat. 9GM, July 1, lSSL 
The inventor claims the method of dyeing or printing 
hanks by a sideway passage through the rolls. The 
method of printing two or more colours simultaneously 
by a sideway passage through rolls divided into sections, 
ono for each colour, and corresponding divisions in the 
colour trough, one for each colour, tho combination with 
the colouring rolls of a hank-feeding device consisting of 
an endless travelling chain with hooks, upon which the 
hanks arc hung. The rolls nrc covered with felt, rubber, 
or some similar soft absorbent substance; and one passage 
through the rolls completes the printing, after which tho 
banks arc dried as usual.—II. A. R. 


A Hew Mode of Dyeing Cotton and other Vegetable Fibres 
with Insoluble Azo-colouring Matters. Dan Dawson, 
Huddersfield. Eng. Pat. 9701, July 3, lSSL 
The inventor claims that by bringing about a slow and 
gradual combination of materials used to produco tho 
colour, aided by the “catalytic" action of the cotton when 
immersed in the bath, the dyeing can be done nt ono 
operation. It is proposed to accomplish this by keeping 
tho bath free from mineral acid, and only having a 
small quantity of a weak organic acid present— c.g., 
acetic acid. The bath is prepnred as follows: A body— 
c.g., nuphthylamine—is diazotised as usual. Strength of 
solution to be about one per cent, of chloride, and plenty 
of 1IC1 required present. The hath is neutralised by 
means of chalk. Then are added finely-precipitated 
naphthol and acetate of soda, with a little acetic acid. 
It is claimed that cotton immersed in tho above bath 
will fix the colouring matter as it forms. Tho fixing of 
an insoluble soap before dyeing causes the operation to 
take place more quickly, and deeper shades to be 
obtaued.—II. A. II. 


A New or Improved Bleaching Solution. R. 15. Lyth, 
Reifast. Eng. Pat. 9d02, July 5, lSSL 

The inventor prepares a bleaching solution by charging 
a solution of chloride of lime with sufficient carbonated 
water to precipitate tho lime held in solution. It is 
claimed that a much shorter time is required for bleach¬ 
ing tho goods, tlmt less boiling is required, that tho 
application is much safer and turns out the goods stronger, 
and also that it is cheaper than any other process hitherto 
applied.—11. A. R. _ 

An Improved Process in Dyeing with Substances con¬ 
taining Tannin, or Tannic Acid, or Gallo-tannic Acid. 
Henry Grandago and Robert E. Steel, liradford, York¬ 
shire. Eng. Pat. 12,490, September 12, lSSL 
The invention consists in an improved process of dyeing 
fibres whore tannin or tannic acid is employed, and has 
for its object the union with the fibre of a larger quantity 
of tannin or tannic acid from a given solution tliau can 
lio united by processes at present in use in dyeing. To 
obtain this result it is proposed to add to tho solution 
containing the tannin itself obtained from myrabolans, 
sumac, divi-divi, galls, gambier, otc., before employing 
it for dyeing, ono or more of tho following salts—viz., 
sodium chlorate or bilmrute, potassium chloride, or 
ammonium chloride. Tho quantities of tho above salts 
found to give the best results were found to bo sodium 
chloride 10 per cent., borax J per cent., potassium 
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chloride 10 per cent., ammonium chloride 2 per cent. 
The percentages are calculated on the crude tannins 
from wliioh the solutions are made. Inventors do not 
claim as original any process for extracting tannin, hut 
claim ns novel and original the adding of certain salts to 
the tannin solutions in order to cause libres to assimilate 
more tannin,—11. A. 11. 


YH.—ACIDS, ALKALIS, AND SALTS. 

New Chemical Apparatus for the liecovcn/ of Nitrous 
Compounds in the Manufacture of Sulphuric Acid. 
Dingl. I’olyt. J. 256, 125. 

Foil tho recovery of the nitrous compounds in the manu¬ 
facture of sulphuric acid, the Socidtd Anonyme ties 
Produits Chimiquos do la Manufacture dc .lavcl, Paris, 
proposes (tier. Pat. 30,749, August 12, 1SS4) to wash the 


sulphuric acid of 60-62’T}. falls from the acid distributors 
x. The construction of one of these distributors working 
under the pressure of a column of liquid in the pipe E, 
three to four metres high, will he understood from the 
wood-cut (Fig. 3). The small spreading disc a is fixed 
to one end of the rod 6, which passes through the vessel 
L) and is surrounded by the pipe F. The other end of 
the rod is furnished with a thread, and by means of the 
nut d fixed upon D. In accordance with the more or 
less cone-shaped form of a, tho liquid which passes 
through the annular opening of the vessel i) falls in a 
rain of greater or smaller radius.—F. M. 


Process for Decomposing the Chlorides and Oxychlorides 
of Magnesium, Manganese and Chromium. Dingl. 
1‘olyt. J. 256, 125. 

Foil the purpose of decomposing the chlorides and oxy- 
I chlorides of magnesium, manganese, nnd chromium, tho 



gases previous to tlioir passage into the Gay-Lussac 
apparatus with a spray of concentrated suliihuric acid, 
tho latter being only intended for retaining those nitrous 
compounds which have been carried away mechanically. 
Tho lead-lined tower A (F'igs. 1 and 2) contains a small 
quantity of coke C upon a grid fixed at a height of about 
one motroabove tho bottom, and servin'' for the distribu¬ 
tion of tho gases entering by tho pipe 15, A fino rain of 


concentrated solutions of theso salts, according to a 
I latent of it. Nilhack, Nordlmusen (Gor. Pat. May 29, 
1SS1), are in a fino state of division brought into contact 
with hot bodies. The pipo Ji (Fig. 4) is connected with 
tho lluo F, and serves as a super-heater. A spray pro¬ 
ducer Z connected with tho pressure vcssol containing 
tho salt solution is fixed in tho wall of tho long narrow 
chnmbcrC, Tho lattor and tho largor chamber K, in 
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which rows of fire-clay tiles are set up, are furnished 
with a kind of false bottom, likewise consisting of slant¬ 
ing tiles, through which the solid masses fall, and 
can he removed through the openings 0 or r. The plates 
E are either fixed or arranged so that the distance 
between them is adjustable. From the chamber K, the 
flue Ci leads into another chamber, and so forth; the 
gases pass at last through a syslem of regenerators into 
the condensers. The method of working I Ids apparatus 
consists in first heating up the flues ami chambers, and 
then blowing in the solution through the nozzle con¬ 
nected with the spray producer 'A. The fine particles of 
the salt solution coming in contact .with the hot air 
from F and the walls of the chambers are decomposed 
according to the equations MgCl-. + ll-0 = Mg0-|-21ICi ; 
2IICl + 0=Cl a -f-lJ !! O, etc.—F. Al. 


Oil the Composition of the Cases produced by the Com¬ 
bustion of Iron Pyrites. M. Schenrcr-Kcstner. Hull. 
Soc. Cliim. ISS5, xliii. p. 0. 

Tin: author has made thirteen more analyses of the gas 
from Malctra burners. In only one case was sul¬ 
phuric acid absent. The rest gave results ranging from 
0'4 to SKI SO n per 100 parts of SO a . There appears 
to be no connection between the percentages of sulphu¬ 
ric and sulphurous acids present in the burner gases. 
The acid liquors condensing in the connections leading 
from the burners generally have a sp. gr. of from 1 ’0 to 
l'OSO. The author explains the absence of anhydride ns 
such by showing that the moisture ill the pyrites and the 
air consumed, is more than suflicient to hydrate the whole 
of the sulphuric anhydride formed. The hulk of this 
anhydride (consequently ns sulphuric acid) lie supposes 
is condensed in the Clover tower, which coincides with 
the fact that the acid used here is observed to increase 
in its passage from the top to the bottom. It is true 
Mr. Forster, eleven years ago, gave it as his opinion 
that this increase was entirely due to (he oxidation of 
sulphurous acid by the nitrous acid from the Gay- 
Lussac ; but as Mr. Forster’s burner gases seem lo have 
contained no sulphuric anhydride, and as his Clover 
tower was of a very low concentrating power, the author 
cannot regard this as a refutation of his opinion, the more 
especially us Air. Forster's own calculations show a 
deficiency of sulphurous acid tcaviny the Clover; and the 
manner m which his experiments were made leaves it 
open to question whether this deficiency was not even 
greater than stated. Experiments extending over six¬ 
teen days showed that from fifteen to twenty per cent, 
of the total acid produced were condensed in the Clover 
tower. This may be supposed to include both the sul¬ 
phuric anhydride proved by the author to exist in the 
burner gases, and the sulphuric acid formed in the Clover 
itself by the action of the nitrogon compounds upon the 
sulphurous gas, as stated by Mr. Forster.—A. ft. D. 


Improvements in Apparatus to be employed in the Pro¬ 
duct ion of Carbonate amt Bicarbonate of Soda from 
Sulphate of Soda, or from Chloride of Sodium. Hol¬ 
brook Gaslcel! and Ferdinand lfurter. Em'. Fat SS04 
June 10, 188-1. " ’ 

Tilts apparatus consists of arrangements for preparin'' 
solutions of sodium sulphate, and of apparatus fo" 
saturating such solutions with ammonia and carbonic 
acid gas—viz,, a scries of cylinders, through which the 
ummouiucul solution of sodium sulphatu and carbonic 
acid gas under pressure, How in opposite directions 

-F. Jl. 


Improvements in the Manufacture of Chlorine. Thomas 
Alacfarlane. ling. Fat. 0234, Juno 20, 1SS1. 

BUY mnngancso protochlorulo, obtained by' evaporation 
of residual solutions of the manufacture of chlorine, iH 
ground and mixed with from one to four times its weight 
of dry ferric oxide. The mixture is heated in a muffle 


furnace to about 400° C., and dry air passed over it. 
The air is dried by means of calcium chloride. The 
manganous chloride is decomposed, manganese sesqui 
mid dioxide are formed, and chlorine gas evolved. The 
chlorine diluted by nitrogen, and containing some hydro¬ 
chloric acid, is cooled, washed ami absorbed by lime to 
produce bleaching powder. The mixture of manganic 
oxides and ferric oxide is treated with hydrochloric acid, 
which attacks the manganic oxides, whereby chlorine is 
liberated, while the ferric oxide remains for the most 
part unchanged. The mixture of solution of manganous 
chloride with ferric oxide is evapornted to dryness, and 
the dry residue is healed as above described. This round 
of operations may he continued indefinitely.—F. 11. 


Improvements in oblaininy portly in the Free State and 
partly as Vapour of Hydrochloric Acid, the Chlorine 
of the Chloride of Mayncsinm of Aqueous Solutions 
of Chloride, of Mayncsinm, or of Mixed Solutions of 
Chloride of Mayncsinm and Chloride of Sodium. 
Walter Weldon. Partly from A. It. Fccluncy & Co., 
Salimlrcs. Eng. Fat. 930(i, June 23, 1SS4. 

Solutions of magnesium chloride, which may contain 
sodium chloride (such its are obtained by' decomposing 
by magnesia the ammonium chloride contained in certain 
residual solutions of the manufacture of soda by the 
ammonia process), are concentrated by evaporation os 
far as can he done without evolution of hydrochloric ncid. 
Sodium chloride salts out, and is removed by fishing. 
To the boiling concentrated solution of magnesium 
cldoride is added, and intimately' mixed therewith, from 
onc-half to one and one-half equivalents of magnesia, 
such as results from a subsequent operation. A solid 
hydrated magnesium oxychloride is thus obtained. This 
oxychloride is first desiccated at a comparatively low 
temperature (150° to 300° C.). The water, together with 
a small quantity of hydrochloric mad, are driven oil'. 
The desiccated oxychloride is then further heated in 
contact with a current of air (preferably in apparatus ns 
described in Eng. Fat. 9301, 1SS4). The chlorine of the 
oxychloride! is thereby driven oil', partly ns free chlorine, 
partly as hydrochloric acid. The latter is condensed, 
and the chlorine then utilised. The resulting magnesia 
is used in part as above described.—F. 11. 

Improvements in the Manufacture of Chlorine and 
Hydrochloric Acid. Walter Weldon. From A. It. 
Peehincy & Co., Salimlrcs, France. Eng. Fat. 9307, 
June 23, 1SS1. 

Magnksiu.M chloride containing water is first heated in 
vessels resembling retorts or mullle furnaces, with little 
or no Access of air, to a temperature at which the wntcr 
reacts upon the magnesium chloride, yielding mngnesin 
nml hydrochloric acid, which is condensed. Tlio result¬ 
ing mixture of magnesium chloride and inngncsia is then 
heated in a current of air. Thochlorine contained in the 
solid residue of the first operation is thus driven oil', 
partly as hy drochloric acid, but largely as freo chlorine. 
The two operations may bo carried out in two distinct 
pieces of apparatus, or in one single apparatus, for which 
that described in Eng. Pat. 1)304, 1SS-I, is recommended. 


Improvements in the Manufacture of Sulphite of Soda. 

Eustace Carey and Holbrook Gaskcll the younger. 

Eng. Fat. 9158, June 20, 1SS4. 

MoNOtlvnttATUli sodium carbonate, either pure or in tho 
crude slate (suits), according to the desired purity of tho 
product, is exposed to the action of sulphurous anhydride 
so long until sufficient sulphurous anhydride is nbsorbed 
to correspond to a neutral Bulphile. The product con¬ 
tains sodium bicarbonate. Tho lnoiioliydratcd sodium 
carbonate is exposed in revolving cylinders, through (ho 
hollow axles of which the sulphurous anhydride enters, 
nml tho carbonic acid together with inort gases leave. 
Several cylinders me employed in series if tho sulphurous 
anhydride is obtained by combustion in air of brimstone 
or pyrites, If wot, tho sulphurous anhydrido irniBt bo 
dried by means of sulphuric acid.— F. II. 
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Improvements in the Manufacture of Chlorine and 

Jfj/drochloric Acid from Chloride if Magnesium. 

Walter Weldon. From 1’ccliiiiey & Co., Salindres. 

Eng. Fat. 'JOSS, July 2, 1SS4. 

Solid hydrated magnesium chloride, whether crystal¬ 
lised or not, is lirst heated to a tciiipcialiirc of from 150“ 
to 200" C. liy this operation the water can he reduced 
to about two equivalents, without the evolution of more 
than a very small proportion of the chlorine (chiefly in 
form of hydrochloric acid). The partially dehydrated 
magnesium chloride is then healed to a higher tempera¬ 
ture in contact with air. Vapour of hydrochloric acid 
and free chlorine is evolved; Imt the latter in much 
greater proportion than would have been the case if the 
previous dehydration at lower temperatures had been 
omitted. The dehydration is carried out by passing 
over the solid hydrated magnesium chloride air or gases 
previously healed to the requisite temperature. The 
dehydrated magnesium chloride is heated in inutile fur¬ 
naces, or in apparatus described in Kug. Fat. 9304, June 
23, 1SS4.— F. 11. _ 


Method for the Manufacture of Sulph ur from Sulphur¬ 
etted Hydrogen. Oesterroicliische Soda-Fabrik, II ru- 
•schau. tier. Fat. 30,7411, July 20, 1SS4. 

The sulphuretted hydrogen is passed over heated sul¬ 
phates ol alkalis or alkaline earths, whereby the oxygen 
of these salts decomposes the sulphuretted hydrogen, a 
sulphide and free sulphur being formed. JJy the action 
of atmospheric air upon the sulphide, sulphate is regene¬ 
rated, which may again he used in the process_F. M. 


Improvements in the Methods of obtaining Ammonia and 
Hydrochloric Acid in the Manufacture of Soda from 
Sodium Chloride by the Ammonia Process. A. 
MUJougall, Fonrith. Eng. 1‘at. 204S, Feb. 10, 1SS5. 
This invention consists of the substitution of magnesia 
for lime in the decomposition of the ammonium-chloride 
formed in the ammonia-soda process. Rather more than 
an equivalent, of magnesia is added to the ammonium 
chloride in a suitable still, and heat applied till all the 
ammonia is liberated. A further heat, aided towards 
the cud of the operation by stirring, and the introduction 
of a steam jet, now drives oil' the hydrochloric acid, which 
nmy he recovered in nny suitable way, while the magnesia 
is left ready to bo used over again.—A. R. D. 


An Improved Method of treating Ammonium-chloride. 

W. F. Cochrane, Redcnr;and W. Uramley, .Middlesbra’. 

Eng. Fat. 11,222, March 14, 1885. 

FliOM the residual liquors of the ammonia-soda process, 
the small proportion of sodium chloride present is eli¬ 
minated by “dulling.” To the remaining solution of 
ammonium chloride magnesia is added in the proportion 
of rather more than two molecules fur every two mole¬ 
cules of ammonium chloride present. On the application 
of heat the ammonia is readily liberated, especially if 
the mixture be stirred and kept at tlic consistency of 
milk of lime. The residual liquor contains magnesium 
oxychloride, which may be recovered by evaporation and 
used for the production of free chlorine, hydrochloric 
acid, and magnesia.—A. R. D. 


Improvements' in the Manufacture of Salt, and an 
Improved System and Apparatus employed therein. 

“• R'SgJ 11 »nJ[f. II. Higgin, Liverpool. Eng. Fat, 
1)1/U, iMiUuh 10, 1885. 


I HE evaporating pan is supported on pillars, and tho 
space beneath u is oueiosed with brickwork sides uud 
ends. 1 lie iloor slopes upwards towards the hack. In 
front is a row of fireplaces with tightly-fitting doors, 
and provided, instead of firebars, with perforated iron 
plates—(ho holes being jj of au inch in diameter. Ex¬ 
tending the length ot the fireplaces is an air main having 
a branch delivering beneath the firo-beariiig plates of 
each fireplace. Air in quantity more than sullicient for 
the combusUou of the tuol is blown or injected through 


the main into the fireplaces, mid so passes along the 
enclosed space under the pan. After it emerges from 
the other end of this it is caused to circulate through an 
air-heater consisting of a series of pipes llirotigh which 
the fresh supply of air needed by the process is drawn by 
the blower. The advantages claimed are economy in 
fuel, and a superior quality of salt, with fewer impurities. 

—A. R. D. 


Improvements in Apparatus for the Manufacture of 
Vinegar. W. 11. Ferry and J. O. Boulton, both of 
Nottingham. Eng. Fat. 0907, April S, 1SS5. 

This invention refers lo apparatus in which the wash or 
liquid from which the vinegar is made is passed over 
beech or other wood shavings in presence of a current of 
air. Three casks are set at ditl'crcnt heights, one above 
the other. The middle one, called the aeetilier, is larger 
than the others, and lias a false bottom of perforated 
wood or of wickerwork. On this false bottom arc piled 
wood shavings to a suitable height. Above these is 
fitted a false top forming a kind of shallow well with tho 
sides of the cask. This false top is drilled with small 
holes so that the liquor it contains may be well dis¬ 
tributed over the shavings. Air-holes between the true 
and false bottoms, and higher up in the sides of the cask, 
provide for a constant current of air. The topmost cask 
supplies the liquor to the aeetilier. A pipe from its 
lower portion dips into the shallow well ubove described, 
while another pipe from its top does the same, but does 
not go quite so deep. This latter is an air-pipe, and 
regulates the How from the former. If its end is sealed 
in the well, the supply-pipe ceases to deliver; if, how¬ 
ever, this end is unsealed, the supply-pipe delivers till it 
is sealed again, and so a constant depth of liquor is 
maintained in the well. The lowest tusk is simply a 
receiver, it may be made interchangeable with the 
supply cask.—A. R. 1). 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
CEMENTS. 

Improvements in Coating or Surfacing Pricks and Tiles. 
11. M. Smith, London. Eng. Fat. 9SS7, July 8, 
1SS1. 

This invention lias for its object the application of a 
vitreous face or coating to an ordinary brick or tile. The 
brick in the green slate is dipped in a “slip” of tlio 
vitreous material, or such faces us it is desired to treat uro 
similarly treated, and the whole is fired in the usual 
manner. Another manner of securing tho obicct of the 
invention is to apply tho coating in the mould in which 
the brick or tile is pressed. The vitrified faces may or 
may not be glazed in the usual manner after the process 
of vitrification. The claim is for the process us described. 

-C. C. Jl. 


Improvements in Colouring Slones for Puddings and 
other Purposes. L. E. A. E. D. Dc-Liebliubur, London, 
ling. Fat. 9SS8, July 8, 1SS4. 

The object of Ibis invention is to change the colour of 
the stones used in building without the iitlrodueliou of 
any fresh colouring matter, and parlieulnrly to impart a 
roil or brown colour. The stone of the ordinary descrip¬ 
tion used in building, such ns Bath stone, etc., is heated 
to, or above, tlio temperature of molting lend, and this 
can bo conveniently curried into ellect by immersing tho 
stmio in a batli of melted lead, the melting point of which 
can bo lowered or raised by the introduction of tin or 
zinc.—O'. C. 11. 


Improvements in the Means of accelerating the Setting 
and llurdeuing of Cements. W. Millar and C. F. 
Nichols, London. Eng. Put. 2880, March 4, 1885. 

IN placo of the water usually mixed with cemeut3 or 
conerotUH to render them plastic, the inventors udd 
aqueous solutions of cortuiu chemicals, which have 
tho effect of (1) accelerating the sotting properties ol 
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cement; (2) indurating it, or increasing its natural 
hardening properties ; “ and (3) acting upon the cement 
or concrete, when set, iu such a manner as to enable the 
mass to lie handled in from one hour upwards.” The 
ingredients used for accelerating the setting of cements 
are sodium carbonade, alum and ammonium carbonate; 
for indurating or increasing the hardening properties of 
cements, calcium chloride, magnesia and magnesium 
chloride ; and for obtaining an intense hardness, mag¬ 
nesium oxychloride. As an after process for further 
indurating cements, “silicon, boron, or some combina¬ 
tion of these two chemicals with bichromate of potash ” 
may be used.—K. 0. C. 


X.—METALLURGY, MINING, Etc. 

Treatment of Slay and Phosphates. A. Frank, Charlol- 
tenburg, Prussia, ling. Pat. 7059, April 30, ISS-t. 
Moi/rHN liquid slag, or finely-divided solid slam is 
treated with magnesium chloride solution, by which the 
sulphides arc decomposed, hydrogen sulphide being 
produced; also free lime, if present, forms calcium 
chloride and magnesia, and thus indirectly produces a 
concentration and greater solubility of the phosphates 
contained in the slag. The powdery slag, with the 
adhering magnesium chloride, is further heated by an 
oxidising ilamo, and thus lower oxides of iron and the 
like are partly oxidised, in consequence of which the 
oxides become less soluble in acids. The same method 
is applicable for the cleansing and concentrating of 
natural or artificial phosphates, especially such ns con¬ 
tain lime uncombined with phosphoric acid. If such 

« iatcs contain carbonate of lime, the latter must 
dered caustic by burning.— J. T. 


Extraction of Danrjerons Compounds of Lead, Arsenic, 
etc. \V. 11. Tooth and J. E. ltooker, London. Eng. 
Pat. 7977, May 20, ISSI. 

Tub object of the invention is to remove volatile com¬ 
pounds iu such a manner us not to be injurious to the 
workmen. The ore, etc., is heated in a retort connected 
with a series of condensing pipes, which are partially 
exhausted by means of a steam jet. Superheated steam 
or air may be passed into the retort.—J, T. 


Utilising Phosphoric Slay. E. Capilninc, London. 

Eng. Pat. SS90, June 12, ISSi. 

Tub author finds that phosphoric slag liberates am¬ 
monia from ammoniacal salts in the form of gas, just 
as lime does. This discovery he utilises by using phos¬ 
phoric slag in the place of lime iu the ammonia-soda 
industry, and in all eases where lime may be used fur 
the liberation of ammonia. The slag is used iu the raw 
state ; it is advisable to break it into small pieces, but 
during the process the pieces become completely disinte¬ 
grated. When the slag is so exhausted as not to expel 
any more ammonia, the excess of bases that it con¬ 
tains passes into solution as salts corresponding to the 
ammoniacal salts. The residual slag still contains the 
whole of the phosphoric acid. The further treatment 
of this enriched material oilers no difficulty.—J. T. 


Separation of Ores and Mineral Products. F. J. King, 
London. Eng. Pat. 15,027, November U, 1SSL 
Tilts invention relates to the separation of substances 
which are partially numnotie, or nave been made so by 
previous treatment. These substances are passed under¬ 
neath a cylinder of iron bars, which mo alternately' 
magnetised ami demagnetised, by which tho magnetic 
material is removed from tho non-magnotic.—J. T. 


XI.—FATS, OILS, AND SOAP MANUFACTURE, 

Method for the Purification of Mineral Oils. C. Roth, 
Ilcrlin. Clcr. Pat. 30,'7S0, June 17, J SSI. 

IN order to freo mineral oils from substances which are 
liable to rcsinify so as to make them suitnblo for lubri¬ 


cating purposes, etc., from 1 to 5 per cent, of potassium 
permanganate are added previous to the process of .dis¬ 
tillation, which is conducted slowly. The distillate is 
first treated with sulphuric acid of 1'53 to Hi sp. gr., 
and then with caustic soda of HI sp. gr. 'The treat¬ 
ment with potassium permanganate, sulphuric acid and 
caustic soda is once repeated. Mineral oil purified in 
this manner possesses a slightly yellow colour, with a 
green fluorescence, and after three days’ exposure to air 
at 35° C. exhibits but slight signs of the formation of 
resinous bodies.—F. M. 


Improvements in Cooling Apparatus for Cooling Oleine 
and other Liguids. A. Kind, Venice. Per \\ r . P. 
Thompson A Co. Eng. 1’at. 9072, July 2, ISS-t. 

1>v means of suitable machinery and an arrangement 
of concentric cylinders, the liquid to be cooled, ami the 
refrigerating medium, arc made to move in opposite 
directions on cither side of a partition, to which ribs 
are attached in order to increase the length of p.'ith 
travelled by the liquid to be cooled. Drawings are 
given.—\V. L. 0. _ 


Improvements in the Process of Extracting Put from, 
and drying Hones and the like. F. Seltsam, lluvnrin. 
Per \V. P. Thompson. Eng. l’at. 10,208, July' 10, 
ISSI. 

In the ordinary extraction processes, dillieulties arise from 
the presence of water in the bones. The patentee pro¬ 
poses to overcome those by the use of a solvent (usually 
a hydrocarbon from petroleum, etc.), the boiling point 
of which considerably exceeds that of water. The tem¬ 
perature in tho extraction being raised by steam above 
100° C., the water is expelled from the hones, and tho 
extraction of the fat is more complete. The quality of the 
gelatin and crushed bones ultimately produced is saiil to 
be much improved.—\V. L. C. 


Improvements in the Manufacture of Soap and Sapo¬ 
naceous Compounds. .S. N. Dimbleby. Per Tongue 
and ilirkhcck. Eng. Pat. 11,305, August 15, ISSI. 

The juice of the plant Ilumamclis Virginiea, or common 
Wycli Hazel, is mixed with soap, and with various com¬ 
pounds for toilet purposes which contain soap. Such 
compounds arc said to lie beneficial in the ease of bruises 
qtul lacerations of the skin.— W. L. C. 


A n Improved Proccssfor Extracting Oil and A Ibumcnoid 
from Maize anil other Grains. jDr. F. V. tlreeno, 
Philadelphia, L’.S. A. Per Allison Pros. Eng. Pat. 
3101, March 10, 1SS5. 

Tim so-called “starch milk," which is a by-product in 
starch manufacture, contains an emulsion of oil and of 
the albumcnoid matter of the grain. The patenteo pro¬ 
poses to separate these substances from the water, 
rendering the latter innocuous, and producing valuable 
substances. Various methods are proposed—filtra¬ 
tion, precipitation by various salts and acids, but 
notably by sulphate of alumina. From the mixed pro¬ 
ducts, partly dried, the oil is separated by a solvent, 
and the ulbumenoids are used as fertilisers. Tho method 
is also applicable to the residues left after distilling 
spirit from corn.— W. L. C. 


XII.—PAINTS, VARNISHES, AND RESINS. 

Compositions for Protecting Iron Surfaces from Damp 
and Corrosion. J. itrydson, Kingslou-on-lliill. Eng. 
Pat. 9105, Junu 17, ISSI. 

TllllKK compositions aro applied to tho surface to ho 
protected, which is first cleared from rust and scale. 
’Tho first composition used is a varnish consisting of 
linsood oil, magnesia, sugar of lead, and litharge, heated 
ami mixed while hot with a solution of resin in turpen¬ 
tine. After tho mixture has cooled, zinc oxide and 
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calcium hydrate arc added, and the whole is allowed to 
stand for several days before use. The next composition 
is a liquid gum consisting of alcohol, copal gum, dragons' 
blood, sugar of lead, beeswax, amt turpentine; and 
the linal composition consists of carefully-sifted wood 
powder, calcined wood powder, and umber, made up 
with water and calcium hydrate, and stove-dried. This 
can be at once applied over the gum, and the surface will 
then be ready- for receiving paint or other decoration. 

—g. c. 


XIV.—AGRICULTURE, MANURES, Etc. 

Influence of Certain Salts on nitrification. P. Pichnrd. 
Bied. Centr. 14, 152-150. 

The experiments were made on coarse and on fine sand 
of the composition here indicated, mixed with earth-nut 
cake, in quantities such as to give N = 0'15 per cent, of 
the mixture. 



SoLtior.n in* , 

Aqua itnaiA. 



Fe-Oj 
and | 
AI 2 O 3 

CaO 


K --0 

J.V50X.UJ1LE. 

Coarse sand 
Fine sand... 

l'S0O% 

o-ioo 

O‘0GS% 

0-050 

0-025% 
0 020 

0'007% 
0 005 

OS '000% 
9S-S25 


Total N' Nitric X Iv 2 0 Total Ash. 
Earth-nut cake...7-700% ...0029%...1-250% ...4-400% 


Each of tho following salts were added to separate portions 
of this mixture in ouaatities approximating to the actual 
proportion generally found in soils. The salts em¬ 
ployed were the carbonates and sulphates of potassium, 
sodium, calcium, and magnesium. lu two cases no salts 
were added, mid in two other experiments the earth-nut 
was replaced by ammonium sulphate on coarse sand, 
mixed with calcium anil magnesium carbonale respec¬ 
tively. These mixtures were made up on the 30th May, 
1883; they were placed in glass vases, with a layer of 
glass fragments below and a layer of pure sand on the 
top; they were kept moistened with distilled water, and 
were sheltered from rain and dust. On August 30 slight 
nitrification had taken place in the ammonium sulphate 
mixtures, but not in those containing earth nut. The 
author attributes this formation of nitric acid to simple 
atmospheric oxidation. On Angus! 31, to start nitrifi¬ 
cation, each mixture was seeded by tho addition of about 
0 - 75 per cent, of soil. At the closo ot 1 lie experiments, 
March 15, 1884, the mixtures were heated to 70’ to arrest 
nitrifying activity, and were then analysed, ttie quantity 
of nitric acid being estimated by Jloiissinguidt’s indigo 
method. In the coarso sand scries the percentages of 
the total nitrogen nitrified were as follows —fu the 
mixture containing potassium carbonate -I- 00 , sodium 
carbonate 2-14, calcium carbonate 2C’15, magnesium 
carbonate 21M7, potassium sulphate 12'59, sodium sul¬ 
phate 15-61, calcium sulphate 26'S2, magnesium sul¬ 
phate 3'94, and where there was no salt added, 3-5-1; 
whilst in tho fine sand tho corresponding percentages of 
total nitrogen nitrified were potassium sulphate 20'SG, 
sodium sulphate 24-flG, calcium sulphate 4G-29, magne¬ 
sium sulphate 11 '55, and with no salt added, 4 SG. lu 
the mixtures containing ammonium sulphate the per¬ 
centage of nitrogen nitntied was witli calcium carbonate 
3 - 8G, and with magnesium carbonate 3-iS ; in both those 
cases tho remainder of the ammonia had disappeared, 
presumedly by volatilisation as carbouato. With regard 
to tho adaptability of the salts for aiding nitrilicatiou, 
tho author arranges them in order of merit indicated by 
tho abovo analytical numbers, heading tho list with 
gypsum. Ho explains the special activity of tho latter 
suhstanco by tho supposition that in the presence of 
organic matter it is readily reduced, then by contact 
with air is ro-oxidised, anil in this inunuor acting as a 
conveyer of oxygen it aids nitrification,—D, A. L, 


Loss of Nitrogen daring Fermentation of Farmyard 
Manure. Il.Joulic. Bicil. Centr. 14, 158-1G3. 

Six inixliircsof 75grms.of choppedstrawandoOgrms.of dry 
powdered horse droppings were faken and soaked with 
300ee. putrid human urine, and 275cc. of water; the solid 
materials contained in a suitable glass vessel were sup¬ 
ported on iron wire-gauze; the liquid tillering through was 
poured over the mixtures every two or three days. No. 1 
received nothing in addition, No. 2 received lOgrms.phos¬ 
phorite, No. 3 iOgrms. phosphorite and lOgrins. gypsum, 
No. 4 lOgrins. phosphorite and IOgrms. calcium car¬ 
bonate, >. o. 5 IOgrms. of calcium carbonate, No. G IOgrms. 
gypsum, whilst a 7 th mixture was composed as follows: 
loOgrms. straw, 200gnns. horse excrement, 400cc. urine, 
and SoOcc. water. AftcrGJ months there were only traces 
of humic acid found in Nos. 3 and G ; 0 02 to 096 per 
cent, of the organic substance employed in Nos. 2 , 4 
and 5, whilst Nos. i and 7 contain 1-3 to 1-4 per cent. 
Complete analyses of mixtures 1 anil 7showed the manures 
were similar to fermented farmyard immure, allowing 
for dill'erencc caused by use of human urine instead of 
that of cattle. The losses of solid matter percent, iucach 
case were as follows :— 

Mixture 1. 2. 3. I. 5. 0. 7. 

Losses ...53-71 57’92 49-7-t 5G-33 5S 00 52 61 5G-20 

Whilst the losses percent, of nitrogen arc indicated by the 
following analytical data:— 

Mixture 1. 2. 3. 1. 5. C. 7. 

Losses.IS 04 21-OS 39-00 31-27 -10'GO 33'9S 21 -20 

Those numbers were obtained by analysis of both tho 
liquid and solid matter; nitrogen us ammonia, as nitric 
acid, and in organic combination being estimated in all 
cases. In all cases there was a large decrease in niumo- 
nincnl nitrogen, rnngingfromoOtoSS percent.; and a large 
increase in organic nitrogen, from 35 to 03 percent. On the 
other hand, tlic nitrogen as nitric acid only appeared, and 
then only in .small quantities, in the mixtures 3 and G, 
where gypsum had been added, which mixtures, it will also 
be observed, were almost free from humic acids. Appar¬ 
ently, then, much of (lie amnioniacal nitrogen is rendered 
insoluble by becoming organic, whilst much of it is lost. 
This is shown below 

MTJtOGEN AS AMMONIA, PHlt CENT. OK THAT INTKO- 
DL'CEL). 

Mixture I. 2. 3. I. 5. G. 7. 

Disappeared...-I9 0G 49-17 71'-13 01M0 70'll 07'34 S5-30 
Transformed..24'82 2009 11-09 I7'S3 13-84 19-ftS 44-54 
Lost.25-14 29-38 54-31 43-57 5G’57 47'30 4070 

This loss of ammoiiiacal nitrogen would probably bo 
larger in the groat heaps in the farmyard, where tho 
temperature much exceeds that obtained in those 
experiments; this is indicated by the greater loss in 
No. 7, where the composition was similar, hut the muss 
and surface exposed were greater than in inixtnro 1. The 
loss is probably by volatilisation as ammonium carbonate, 
or perhaps fermentative. It is evident that gypsum ami 
chalk, either alone or otherwise, increase the loss of 
nitrogen considerably.—I). A. L. 


Presence of Amylase in Leaves. L. Hrasse. llicd. 

Centr. 14, 109-170. 

JTie author has found amylase in all leaves lie examined, 
including potato, dahlia, maize, turnip, tobacco, castor-oil 
plant, etc.; also in poppy, pink, sun-llower, uiiii castor-oil 
seeds. It was extracted liy Duhrunfaul's method. Tho 
loaves or seeds were bruised in a mortar, macerated for 
twenty-four hours in cold water, pressed, and tho 
solution mixed with ime-aud-a-half times its volume of 
90 to 93° alcohol ami filtered. A similar quantity of 
alcohol was added to tho liltratc, and the precipitate 
which contains tho amylase was collected on a filter and 
washed with 05° alcohol. To provo (lie presence of tho 
amylaso in tho precipitate, 0'5grm. starch, 20cu. water, 
and 10 cc. of nu aqueous solution of tho amylase, which 
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direction. lienee the pure syrup conies into contact •with 
nearly pure sugar, and, as it becomes more and more 
impure, it meets also with less pure sugar. Special appa¬ 
ratus ill which to carry on the operation is described. 

—A. J. K. 

XYI.—BREWING, WINES, SPIRITS, Etc. 

Cultivated l Vine Yeast. A. llommier. Hied. Centr. 14, 
203-204. 

In previous communications the author has shown that 
the addition of cultivated wine yeast to must from 
different varieties of grapes accelerates fermentation at 
relatively low temperatures, and produces wine quicker 
than the natural fermentation would do; moreover, the 
cultivated wine yeasts, without previous sterilisation of 
the must, prevents secondary fermentation, which would 
spoil the wine. The present experiments were conducted 
during warm weather, lienee the accelerating ell'cct was 
not observed; anyway, the yeast prevented the develop¬ 
ment of deleterious germs, therefore it exerts a pre¬ 
servative influence on the wine, and in cold weather 
increases the rapidity and regularity of fermentation. 

—D. A. 1,. 


Apparatus for the Treatment of JIYmc with Sulphurous 
Acid. <1. Messier, Carlsrnhc. tier l’at. 29,590, Aluv 
13, 1SS4. 

Tilt; cylindrical vessel A, made of tin plate and lacquered, 
contains an iron spoon 15, and is furnished with a pipe 
When in use the apparatus is by means of the cork (i 
fixed u|ion the vessel in which the sulphurous acid is to 
net. Some spirit is then poured into the copper vessel ]•’ 
(partly tilled with sand or asbestos) and set on lire ; the 
sulphur contained in the spoon It is, after previous heat¬ 
ing of the latter, likewise set on fire and again put into A. 



The air in the hall K is heated by tho burning spirit, and 
thus causes a draught, which supplies the sulphur with 
air and causes the sulphurous acid to pass into tho vessel 
where it is wanted, j a this manner sulphurous acid can 
he used for killing the mould and myeoderma-vini or 
-aenti plants in an empty or partly fail cask, in which 
otherwise tho sulphur would not burn.— I'. ,M. 

Improvements in Muhin;/ an Extract and /leveragesfrom 
Clover. J. Walker, heeds. ling. l’al. Stilt), June 13, 
1SS4. 

Till-: dried clover is chopped and mashed in water; the 
extract so obtained is boiled with hops, and the liquor 
therefrom treated with citric, tartaric, or acetic acid, 
afterwards with a little carhunate of soda to neutralise 
tho excess of acid, and then lined mid filtered. Tho 
golden-coloured liquid so obtained is made into a syrup 


with sugar, nml may then bo used for the production of 
an aerated or non-aerated beverage, or used to llavour 
other liquors. It may also he added to malt worts pre¬ 
vious to fermentation, producing a beer of a fuller 
character and less intoxicating. It is also valuable as 
an anti scorbutic,—C. C. II. 


A ProcessJor the Continuous Distillation and Pcclif ca¬ 
tion of Alcohols, or other Volatile Substances, and 
Apparatus for the Purpose. .1. C. Mcwbnrn, London. 
From E. A. llnrbct, Mold, France. Fug. l’at. 9397, 
June 25, 1SS4. 

Tim improved process involves the employment of a dis¬ 
tilling column or purifier in which the ethers are separated 
first from the alcoholic solution, and a rectifier in which 
the alcohol obtained in the purifier i» further .submitted to 
distillation. Moth columns resemble each other in con¬ 
struction, and differ only in proportion of parts. The 
liquid undergoing distillation is first heated in the lower 
part of the column by the heat of the condensed material 
running from the column, and is then introduced into 
the column at the lop, and in its descent undergoes 
fractionation, tho ether condensing and collecting at tho 
bottom, whence it runs to a receiver, and the alcohol 
passing to a condenser, and from thence to the second 
column, where it is similarly treated to the liquid in tho 
first column. The process of distillation is therefore 
continuous with the operation of rectification. The 
interior of each column is fitted with shelves and cups, 
in a manner similar to tho shelves usual in stills. The 
claims are: (1) for the process of continuous distillation, 
(2) for the apparatus, (3) a specially constructed shelf 
and cup.—C. U. 11. 


An Improved Method of Converting the Juice of the 
Jerusalem Artichoke into I.cvulosc, and the Applica¬ 
tion of the latter for Obtaininy Various Products bp 
Fermentation anil Distillation. A. Al. Clark, London. 
From K. L. J. llonifacc, I’nris. Eng. l’at. ]0,GS(i, 
July 2S, 1SS4. 

The synaiithrosc and inulin contained in the tubers of 
the artichoke can only be partially converted into alcohol 
by distillation, various essential oils being also formed 
at tho same time. The object of this invention is to 
prevent the formation of the essential oils, and to securo 
the maximum amount of alcohol. The tubers arc pulped, 
and afterwards treated with a mineral acid and heated; 
the whole of the sugar-yielding substances being thus 
converted into lcvulo.se. Tho quantity of the acid is 
from 0 0005 to 0 005 of the weight of the juice, and tho 
small excess of tho acid docs not necessitate the 
neutralisation of the juice before undergoing fermenta¬ 
tion. A syrup may also be made by concentrating tho 
juice in the same way as in the concentration of glucose 
syrups; the patentee points out that it dillcrs essentially 
from glucose syrup, and consists only of lcvulosc, and is 
not a mixture of dextrin and glucose. A liecr may also 
be made in the maimer usually pursued, 1ml in this caso 
a mineral acid must not he used.— O. C. II. 


XYIL— CHEMISTRY OE FOODS, SANITARY 
CHEMISTRY, DISINFECTANTS, Etc. 

Improvements in the Preservation of Meal Extracts. F. 
Walton, Twickenham. Eng. Fat. 1G,37G, December 
12, 1SS4. 

Maini.y consist of processes of varnishing tho external 
surfaces of tho skins enclosing the essences or other meat 
preparations.—E. (!. (J. 


Effects produced bp the Sulphurous Acid of the Atmo¬ 
sphere of Towns. Cl. Witz. Hull. Sue. Jml. Kouen, 
13, 101. 

Attention has been directed to (he marked diminution 
of the quantity of atmospheric ozone during the recent 
epidemic of cholera in France. Tito observations taken 
at Faris and AlurseilUs, the results of which were com- 
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municatcd by M. Oninnis to the Academy (December 15, 
1884), clearly indicate a correlative bearing of the quan¬ 
tity of ozone upon the fluctuatioim of the epidemic. At 
Marseilles, during the month of July, the mean quantity 
was O'SO, as against ‘.’•17 in the preceding year. In Paris, 
the mortality was at its. height during the fortnight 
ending November 15, and the mean proportion of ozone 
during that period was 0 27, as compared with 2'00 for 
the corresponding period of 1SS3. Commenting upon 
these figures, in their purely chemical aspect, the author 
points out a factor of the results which has been hitherto 
ignored—viz., the sulphurous anhydride proceeding from 
the combustion of coal and coal-gas, the quantity of 
which in large towns must be very considerable. The 
necessary destruction of ozone by tins gas is the explana¬ 
tion advanced by the author of the definite variations 
of the proportion of ozone observed at Montsouris, with 
variations in the direction of the wind. The report fur¬ 
nished by this observatory for 1884 states that with the 
winds from south to west the proportion of ozone is 
large ; but from south-west, through north to east-south- 
east, the quantity is small. Observations extending 
over seven years slmw a constant minimum coincidcntly 
with the prevalence of north winds. The position of 
Montsouris to the south of Paris suggested to the author 
the influence of the atmosphere of bilge towns upon the 
ozone of the air; and in considering this influence, 
a priori, the part played by sulphurous acid appeared to 
be probably the most important agency in the destruc¬ 
tion of the active oxygen. 

Some Constituents of llain. Water. Cliniry. Hied. Centr. 
14, 209. 

IIain* water collected at the Meteorological Observatory 
of Algiers, was examined throughout the year, and'the 
following substances determined Sodium chloride was 
present in quantities varying from 17*4 to 52'ti per 
million, iron as oxide or carbonate from 0'7 to 7‘S per 
million, whilst the quantity of ammonium nitrite varied 
from 014 to 0 29 per million, whereas of ammonium 
nitrate only traces were detected, and iu two cases none 
at all. Neither iodine nor hydrogen peroxide were de¬ 
tected in a litre of water.—D. A. L. 


A New Method or System of Trading Acid Waters to 
Purify them. 11. Littlewood, Huddersfield. Eng. Put. 
8047, May 22, 1SS4. 

A CISTKltN is [lacked with a mixture of substances con¬ 
taining lime or its carbonate, potash or silica. Materials 
recommended are burnt clay, oyster shells, nnd a lime 
mortar carbonated by exposure to the air. The water is 
caused to rise through a mass of such material, and to 
flow over through a pipe at the top of the cistern. 

_ -G. C. II. 

An Improved Mixture fur Disinfecting, Deodorising, and 
Antiseptic Purposes. G. K. Twcedie, London, and 
Martins Crimson Salt Company, Limited, Worcester. 
Eng. Pat. 95:iS, June 2S, 1SS4. 

THE improved mixture is formed of one or more of the 
mangauates or permanganates of thcnlkali metals, one or 
more alums, chloride of sodium or potassium, borax or 
other combinations of the alkali metals with boric acid. 
Such a mixture is said to bo more powerful for the 
mirpn.so set forth than any of tho components alone. 
The following proportions are given as yielding good 
results i—Potassium permanganate, 1 ounce ; potash 
alum, 8 ounce; borax, 1 ounce; common salt, (i ounce. 
The proportions may bo varied with equally good results. 
Tho compound may bo applied iu the usual way in the 
form of powder or as a solution, iu which case it is much 
more powerful.—0. G. 11, 


Improvements iu the Treatment of Sewage or Foul Waters, 
or other Solid and Liquid Impurities or Font Matters, 
for the purpose of Deodorising the same, and/or the 
Prevention of the Formation of Saver (las, ,1. lianson, 
Wnkclicld. Eng. Pat. 9587, June JO, LSSL 
To ell'ect tho dcodorisation of sewage and matters of a 
similar nature, the patentee proposes to add a solution of 
tho waste product known as “ black-ash waste." Tho 


drainings from waste heaps may also bo used with an 
equally’ good ellect. The “ decoction ” may be prepared 
by lire addition of 2S1I>. of the waste to 100 gallons of 
water. The dcodorisation is stated to be ellected by 
“ the vapours or vapourisable mutters becoming fixed, 
and they cannot afterwards decompose."— (J. C. II. 


An Improved Compound for Disinfecting. II. I). Condy, 
JJattcr.sc,a. Eng. Pat. 10,015, July 10, 1SS4. 

THIS invention deals with the production of perman¬ 
ganate of alumina for use as a disinfectant, this salt 
having the advantage of yielding, for the purpose of 
oxidation, five-sevenths of the oxygen it contains. In 
1000 parts by weight of a solution of sulphate of alumina, 
containing one-third of its weight of the sulphate, 53 
parts of permanganate of potash arc dissolved by heat; 
the mixture is allowed to cool, and the potash alum 
formed crystallises out, leaving the permanganate of 
alumina and the excess of the sulphate of alumina in 
solution. The proportions given above may lie varied, 
but those stated arc the most convenient. Til somo 
cases where the solution is intended to be used quickly, 
it may bo found advantageous to add the equivalent 
quantity of sulphuric acid instead of the sulphate—say, 
1 part of acid for each 7 parts of the sulphate of alumina. 

—C. C. If. 


Improvements in Apparatus or Means to be employed in 
effecting the Softening or Purification of Water and 
for other Purposes. 11. Porter and J. 11. Porter, 
London. Eng. Pat. 10,459, July 22, 1SS4. 

Tilts invention lias for its object an improved method of 
supplying automatically the solution of lime to the hard 
water undergoing treatment by the Clark process, and is 
an improvement upon former [intents taken out by one 
of the present patentees. Thu lime water is admitted 
into a vessel containing an indiuruldicr or llcxililc bag, 
which bag is afterwards distended by water, admitted 
under pressure, and thus forces out the reagent into the 
vessel iu which the admixture with the hard water is 
ellected.—C. C. 11. 


An Improved Process of Deodorising, Disinfecting, Pre¬ 
cipitating, Drging, aiat Pulverising the Solid Portions 
of Savage to render it a Marketable Manure. W. 
Astrop, Tottenham. Eng. Eat. 11,901, Sept. 2, 1SS4. 

Till-; precipitation of the sewage is effected in tanks in 
tho usual way with a combination of sulphate of calcium, 
carbonate of alumina, sulphate of potash or soda, ami 
finely-ground ashes. The reagent is obtained hv mixing 
milk of carbonate of lime with sulphate of alumina, or 
soda of potash alum ; “carbonate of alumina ” is formed, 
the calcium carbonate is transformed into hydrated sul¬ 
phate of calcium, and the potash or soda salts remain ns 
their respective sulphates. After the precipitation is 
ellected, the sludge is collected from the tanks nnd dis¬ 
charged on ton travelling hand which passes over vacuum 
boxes, the water 1 hereby being removed to a consider¬ 
able extent. The partially-dried sludge is thou passed 
through rollers, where a further quantity of moisture is 
removed. Thu cake passes on tho same band, and is 
discharged into a revolving drum formed of open wire- 
work, through which a current of hot air is drawn by a 
fan or oilier means, the dried sludge finally being dis 
charged through the meshes of the drying cylinder ready 
to ho bugged as a manure.—G. G, H. 


Improvements in Filtering Compounds and in the Con¬ 
struction of Fillers fur Industrial and other Purposes. 
G. E. Gliamberhiml, l’aris. Eng. Eat. 3423, March 17, 
1SS5. 

Till-: filtration of wider, especially that used for domestic 
purposes, is ellected through a medium composed of pipe 
clay ami porcolnin clay, tho proportions of which may 
vary. The mixture is moulded into the desired shapes, 
mid linked at a temperature of 2400° E. Tho apparatus 
consists of a number of tubes made as above described. 
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anil placed in the interior of a cylindrical vessel into 
which the water is forced ; it filters through the tubes 
into the lower part of the apparatus effectually purified. 
Three claims nre made for the compound ns described 
and the apparatus.—C. C. II. 


method may be employed for the extraction of silver and 
gold. The chloride lye is first saturated with chlorino 
at the anode, then mixed with auriferous ore and re¬ 
duced at the catiiodc, and then returned to the anode 
for a fresh charge of chlorine. Other applications of 
the process arc indicated.—J. T. 


Destroying and Utilising Sewage in Buildings, Towns, 
and Cities. A. Engle, Metz, Iowa, U.S.A. Eng, 
Pat. 4046, March 31, 1SS5. 

To effect the objects described in (lie title, tiie patentee 
proposes'to collect the excreta, both solid and liquid, in a 
vessel in connection with the pan of the closet, etc., 
from whence it falls, on the opening of a suitable valve, 
into a retort. When the retort is charged the whole is 
submitted to destructive distillation ; the gaseous bodies 
arc collected into a pipe and passed through the furnace 
surrounding the retort,so that theyare not only effectually 
destroyed, but also afford heat for the distillation of the 
contents of the retort itself.—C. C. 11. 


Improvements in Processesfor Treating Sewage and other 
ll'astc II 'alcrs for obtaining the Pats, Patty Acids, and 
Fibrous Matter contained in the same, and i>t Appar¬ 
atus to be employed therewith. W. 11. fleck, London. 
From II. Wagoner and Professor Dr. A. Muller, llerlin. 
Eng. Pat. 4207, April 2, 1SS5. 

The object of this invention is the extraction and 
utilisation of fat, grease, cellulose and fibrous mntter 
from sewage. The sewage is first settled in a tank in 
order to deposit the sand and heavy ponderable matter, 
after which it is passed through an apparatus described 
in the specification at great length. The operation is as 
follows :—The sewage water is led through a succession 
of pipes to a receptacle where the remainder of the lino 
sand is settled out and carried away by a screw in the 
lower part of the U-shaped lank. From this tank the 
liquid passes into a conical screen, where the coarser 
fibrous matter is intercepted, and delivered on to a 
travelling band, which carries it from the machine, to he 
treated as described further on. The liner fibrous matter 
is then taken out by a travelling wire-work screen, pro¬ 
vided with brushes, and delivered into a tank at the cml 
of the machine. The liquid sewage passing from the 
machine is treated with lime or any oilier process, and 
the lino mud collected, and after treatment by an acid to 
liberate the fat from the lime soap formed, is shaped into 
cakes in a filter press, and treated with any suitable 
solvent to extract the grease. The lihrous mailers arc 
finally treated in a similar manner to obtain the fatty 
matters, anil the residue made into paper or coarse card¬ 
board.—C. C. 11. 


XVIII.—ELECTRO-CHEMISTRY. 

Decomposing Metallic Haloid Salts by Electrolysis. C. 

lloepfuer, llerlin. Eng. Pat. 673G, April 23, 1 SSI. 

In the electrolysis of haloid salts of the light and heavy 
metals, especially those of the alkalis, the difficulties 
resulting from polarisation have hitherto hindered an 
advantageous application of electricity on the Inrge 
scale. The present process consists chiefly in prevent¬ 
ing polarisation by the use of depolarising substances 
at the cathode, or by circulation of the electrolyte. 
It is thus possible to decompose chlorides, anil to utilise 
the chlorine therein. Thus, to prepare by electrolysis 
from any chloride, the chlorine required for the ex¬ 
traction of metals, a conducting substance which cauiiol 
he attacked by chlorine, such as carbon or manganese 
ore, is used ns nn anode in the solution of the chloride, 
this solution being caused to continually flow in nml nut 
at the same, whereby the chlorine liberated is carried 
away. According to tlio speed of How of the liquid, so 
can it bo more or less saturated with chlorine. To avoid 
the separation of hydrogen at llio cathode, the hitler, 
which may consist of any conducting material, is sur¬ 
rounded with a substance which prevents polarisation; 
such substances are tlioHO which nro reducible by hydro¬ 
gen. The salt lyes, charged with chlorino, by this 


XIX.—PAPER, PASTEBOARD, Etc. 

Improvements in Sulphite ll'ood Pulp. S. Pitt, Surrey. 

England. From II. P. Pictet and C!. L. llrelaz, 

Switzerland. Eng. Pat. 0509, June 27, 1S84. 

Till: chief points of interest in this specification are :— 
(1) The use of .supersaturated aqueous solutions of sul¬ 
phurous acid gas, having a gaseous tension of from 5 to G 
atmospheres at a temperature below 100° C. (2) The 
use of a vacuum for mechanically removing the air con¬ 
tained in the wood, to facilitate* the penetration of tlie 
acid liquid into the fibres, (3) Employing temperatures 
below 100° C., in order to avoid the decomposition of the 
resinous, etc., incrusting matters in the wood. (4) “ He- 
utilising the solutions from the boilers, und recovering 
a Inrge portion of sulphurous acid gas contained in these 
liquids.'’ (5) Preparation of "gums, resins, tannin,alcohol 
etc.,” from the solutions of incrusting matter. Attention 
is drawn to the fact Hint the high temperature which it is 
essential to employ with sulphites of soda, etc., cause 
the formation of particles of tar or pitch which penetrate 
tiie fibre, and render bleaching laborious and very costly. 
The washings, etc., which then become essential, much 
injure the whiteness of the product; the yield is 
reduced, and the strength of flic libre impaired by the 
repented action of blenching liquor. When the wood is 
siitlicicntly boiled, the acid solution contains a number 
of'dilfcrcut products, of which the following nre the 
principal : (1) A largo proportion of gums, resins, and 
glucose from the incrusting substances and essential oils 
nf wood. (2) Sulphate of lime in small proportion. 
(3) Almost the whole of the sulphurous nciil. “ Tho 
blenching by chloride of lime is preceded in this manu¬ 
facture by the action of sulphurous acid, which diminishes 
very considerably the cost of this operation."—11. A. It. 


XX.—FINE CHEMICALS, ALKALOIDS, ESSENCES 
AND EXTRACTS. 

Method fur the Preparation of Quinoline Distdphonic 
Acids. X. LnCostc, Aachen, tier. Pat. 29,020, April 
20, 1SS4. 


The mixture of tiie two isomeric mouosulphonic acids 
obtained by the treatment of quinoline with fuming 
sulphuric acid, is heated with the double quantity of 
fuming sulphuric acid to 200-240’. From tiie product 
the sulphuric acid is separated in the usual manner, tho 
disiilphonic acids nre converted into the potassium suits, 
nnd separated by repeated crystallisation ; potassium 
a-quiuoliue disulphouuto being the more soluble 011 c. liy 
melting the potassium or sodium salts of the quinolino 
disiilphonic acids with nliout 3 parts caustic potash or soda 
at ISO-200', the salts of tlie corresponding oxyquiiiolino 
sulpliouic acids, C u li s N.SO;ilI.Oll, are formed. l!y in¬ 
creasing the quantity of caustic alkali to 5 parts for 1 of 
quinoline disulphonnto, and raising the heat to 290-310°, 
iiioxyquinolincH, <J u lI & N r (011)j, are formed. In order fo 
separate the a-dioxyqiNiioliuc, which is the principal 
product of the reaction, the melt is carefully neutralised 
with hydrochloric or sulphuric acids, and tho u-dioxy- 
qiiinohiio extracted by means of ether. By evaporating 
the neutral or slightlv-noid solution of tho melt to dry¬ 
ness, the dioxyquinofiuc or its salts can also he extracted 
from it by alcohol, wood-spirit or similar solvents. 

—F. M. 


XXII.—GENERAL ANALYTICAL CHEMISTRY. 

Method fur the Estimation nf Free Sulphuric Acid in 
Vinegar, it. Kolmstciii. Dingl. Polyt. J. 266, 128. 
100CC. of vinegar are neutralised with the necessary 
quantity' of puro magnesia, and filtered. From 25cc, to 
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30cc. of the filtrate arc evaporated to dryness in a 
platinum basin. The residue is gently ignited until all 
the magnesium acetate is decomposed. Water contain¬ 
ing carbonic acid is then added, and the whole again 
evaporated to dryness, in order to render the magnesium 
carbonate formed during the process of ignition more 
granular, as in this slate it is easier to wash. The mag¬ 
nesium sulphate is extracted from Ihc carbonate by 
means of hot water. After separating the small quantity 
of lime which may happen to lie present in the filtrate, 
the magnesia contained in it is estimated as pyrophos¬ 
phate. From the quantity of the latter the quantity of 
tree sulphuric acid contained in the vinegar may he 
calculated. The author gives the results of some 
analyses of mixtures of pure dilute acetic and sulphuric 
acids of known composition, which testify to the value of 
his method. The small quantities uf magnesium salts 
usually occurring in vinegar may influence the results, 
hut the error is so slight that it may safely he neglected. 

— 1 '\ M. 


ODontbip Patent List. 


ENGLISH APPLICATIONS. 

1885. 


I.~GENERAL PLANT, APPARATUS, 
MACHINERY. 


AND 


S19Q J, C. Mowburn, London—Conummicatoil by F. C. K. 
bimon, 1 ? rnneo. Improvements In cvuponitlng, distilling, and 
refrigerating apparatus. July ti 
8225 11. C. Paterson, Glasgow. Improvements in smoko* 
consuming furnuces, July 7 

8J0I T. C. Fawcett, Halifax. Improvements in machinery 
for making auggurs, crucibles, and similar moulds, also uppli- 
10 hjomIUb of brick-making mucliincs. July y 
8853 A. K Robinson, Kdgbaslun. Improvements in appii- 
lancing and eondciising vapours. July 10 
it r ^ , ,•Loudon—Communicated by J. \\\ Hyatt, 
U J!!J? d .. bla .t cs .\, LHprovemcnts in llltering apparatus. July 11 
Sulo It. Ivullig, London. Improvements in ltoylc’s con¬ 
densation anparatus. Complete specification. July 10 

K* « J ?r.. ward3, London—iCommunicated by L. Hoiirnmnn 
n J}5‘ /)L IJillcr, Gormuuy. improvementa in apparatus for 
e 11 cctiiig tlio absorption of gases or vapours oy lioulUs. 
J Uly 10 


II.—FUEL, GAS, AND LIGHT. 

7581 E. Cupilaiuo and O. JirUnlcr, London. Improvements 
in tiio production of compressed gaseous compound for use in 
gas motors and for other purposes, und apparatus therefor. 
Complete spooilication. Juno22 
7015 J. D. JJodwell, London. Improvement in apparatus 
for tho combustion of liquid fuel. Complete specification. 
Juno 23 

7013 L. A. Groih, Romlon—Communicated by F. Garavagnoo 
J uno*23 U ^ Ilo ' v or improved gas curbtirotting apparatus. 

77JJ1 S. ilutlor, London. Improvements in apparatus for 
mixing, ami heating materials for the manufacture of patent 
fuel, Juno 20 

7815 It. Dempster, Manchester. Improvements in the con¬ 
struction of stand pipes for gas retorts. Juno 27 
7893 T. G. Marsh, Fails worth, Lancashire. Improvements 
in gus-lighting and heating, J uuo 30 
800 j \\ . A. McIntosh \ alon, Lomlon. Improvements in 
,na £j l «9 r / a IM>arutua for tlio munufactiiru of compressed 
nrtitleial fuel. July 1 

8007 II. J. \V, Hujihnol nnd J. tty mo, London. Improvements 
.n! , V )u,l ^i or Inventing nulsuiico from smoke, ami for 
utilising the gaseous products of combustion from furnaces 
-"tho Iiko for lighting or otlior purposes. July 3 

8510 1, Chappell and V. II, Auames, Ulackstock Hoad, 
improvements in tho manufaeturo of fuel. July H 

111.—DESTRUCTIVE DISTILLATION, TAR 
rilODUCTS, Etc. 

T5C3 A. M. Clurk, London—Communicated by A. Coz6, 
Franco. immovomouts In retorts for tlio disllllulioii of ooul 
ami oihur aolld mutters, and In uppurulus coimcotod tliurowlth. 
Juno 20 

T. Wright, London. Improvements in or eonnoctud 
with tho hydraulic muliis uacd hi tlio diatiliution of coal. 
Complete eiiucltlcutiou. July 0. 


IV.—COLOURING MATTERS and DYES. 

7191 II. J. Hadden, London—Communicated by Dr. R. 
Worms, Saxony. A new manufacture of bluo colouring 
matter. June 19 

7U30 C. 1C. Avery. London. The improvod manufacture of 
cxtruels and liquors of logwood. Complete specification. 
Juno 23 

7731 L. HclVtcr, London. Drying alizarin and dissolving it 
afterwards. June 25 

7811 11.11. Lake, Lomlon—Communicated by Wirtli Sc Co., 
agents for A. Liebmann, Gornmny. Imnrovoments ill tho 
manufacture of nuplitliylaniliic siilplio-acitf. J 1111 c 27 

8211 T. Frushor, London. Improved manufacture of ink 
from waste dyo liquors. July 7 


VI.—DYEING, CALICO PRINTING, PAPER 
STAINING, and BLEACHING. 

8113 A. Wliowcll, London. Improvements in apparatus 
employed for bleaching purposes. J uly 13 


VII.—ACIDS, ALKALIS, and SALTS. 

7511 G. 1L iiolton, Liverpool. Improved fastening dovico 
applicable to, or improvements in, bends and lids or covers of 
caustic soda or other drums, etc., in which a nearly cylindrical 
part is required to be quickly fastened und loosed. June 20 
7057 li. w. l'urnell 11 ml J. Simpson, Liverpool. Improve¬ 
ments in tlic separation of sulphuretted hydrogen from nitro¬ 
gen. Juno 21 

7091 It. T. freeman, London. An improvement in nitrous 
oxide gas or oilier compressible guscs or gas bottles. Juno 21 
7831 T. Cupper, ia>ndon—Coiiiiiiiinlcated by Dr. S. Pick, 
Austria, improvements in apparatus for making bicarbonate 
of sodium. Juno 27 

7811 O. N. Witt, London. A process for tlio manufacture ol 
hydrochloric acid adapted to be used in connection with tlio 
ammonia soda process. June 27 
7Sli7 A. Brin. London. Improvements in tlio manufaeturo of 
bioxldo of barium nnd its 1130 ill making oxygenated water for 
bleaching or for oilier purposes. Juno 29 
8071 C. C. Springer, .Manchester. Improvements in tho 
munufuclurc of sulphurous acid gns (SOJ, und I 11 tlio appara¬ 
tus employed in such manufacture, July 3 
8191 li. J. li. Mills, London—Communicated byJ.Jf. Dun¬ 
can. United States, improvements in means or apparatus 
employed In the manufacture of salt from brine, und in pro¬ 
ducing strong brine for the manufacture of soda ash, nnd 
other chemicals. JulyG 

S2G0 T. itobiiison. Gliisgow. Improvements in tlio manu¬ 
facture of ilium and sulphate of aluinlnu. July 8 
8301 T. 11. Saunders und A. V. Saunders, Bradford, Im¬ 
provements in the method of, nnd apparatus for, generating 
dry hydrochloric acid gas for tlio carbonisation of vegetable 
matter mixed with wool and woollen rugs. .Inly 9 
8382 II. lticlinrilsou, Jarrow-on-Tyno. Improvements in tho 
manufaeturo of hydrate, sulphate, uiul otlior salts of ulumliiu. 
July li 

8392 W. B. Thompson, Liverpool—Communicated by B. 
Ositnii, Germany. A new or improved process of manufactur¬ 
ing caustic ulkulis during tlio nurillcutlon of iron by tlio 
Tboimis Gilchrlsl process. Complete spcclllcntion. July 11 
8110 K. W. Burnell and J. Simpson, Liverpool. Improve¬ 
ments in obtaining sulphuretted hydrogen from sulphide of 
ammonium. July 13 

8170 F. MuxwclILyte, London. Improvements in llio pro¬ 
duction of clilorino und nppurnliis therefor. July 13 
8199 W. Alien, London, improvements In acid taps and 
valves and scats for chemical works. July II 
8511 11. Leplav, London. Improvements in decarbonating 
tlio carbonates of slroutia nnd baryta, mul in apparatus 
thcroror. Complete specification. July II 
8002 ST. Glciidiiining, Liverpool. Improvements in the treat¬ 
ment of copper liquors. July IG 
8023 S. II. Johnson anil C. 0. Hutchinson, London. Improve¬ 
ments in preparing milk of lime, und in apparatus to bo used 
there for, and for oilier such llko purposes. J uly IG 


VIII.—GLASS, HOTTERY, AND EARTHEN¬ 
WARE. 

7937 C. C. Thompson, London. Improvements in machines 
for milking pottery, glass-ware, ami articles of all kinds from 
soft plastio materials which aro capable of bolng mouldod. 
Compluta spoclllcatlou. Juno 30 
8551 w. B, Thompson. Loudon—Communicated by C. Bolts 
mid A. Bolts, Uniiutl States. Improvements In limcliliiory 
applicable for finely dividing and tempering clay. Comploto 
spec!Mention. July 15 


IX.—BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

7912 W. II. Smith, London. Improvements In binding bricks 
and ol her building blocks. J 11110 30 
8153 W. B. Thompson, Liverpool—Communicated by It. 
llosso mid F. Wollors, Gcrninny. Improved process for 
rendering commits hydraulic, that is io say, capable of sotting 
und hardening under wator, J uly 0 






